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Ais binary compound ofan univalent metal. 1.422 g 
of A reacts completely with 0.321 g of sulphur in an 
evacuated and sealed tube to give 1.743 g of a white 
crystalline solid (B) that formed a hydrated double 
salt (C) with Al,(SO,)3. A and B are respectively 


(a) КО» К,5О, (b) NaO;, Ма,5О, 
(c) KO, K550, (d) Na,O, NajSO, 


IUPAC name of the following compound is 


P 
CH,—CH | CH—C—CH,Br 


(a) 1-bromo-3, 5-epoxy-4, 4-dimethyl-2-hexanone 
(b) 1-bromo-3, 3-dimethyl-2-oxo-2-hexanone 

(с) 1-bromo-3, 3-dimethyl acetone 

(d) 1-bromo-4, 4-dimethyl-5-oxo-hexanone. 


For the equilibrium, 25030, = 25050 + Ол), 
the partial pressures of SO3, SO, and О» gases at 
650 K are respectively 0.3 bar, 0.6 bar and 0.4 bar. 
If the moles of both the oxides of sulphur are so 
adjusted as equal, what will be the partial pressure 
of O, ? 

(a) 0.4 (b) 1.0 (c) 13 (d) 16 


Which of the following is the product for the given 
reaction? 


Qoa A 
OOCCH; — 
CH; 
CH 
(a) (b) 
CH; CH; 
CH; 
(c) Or 
CH; 
Amphoteric oxide (X) + ЗС + Cl —— 


Poisonous gas + anhydrous chloride (Y) 


Hydrated chloride — 7 


Element present in (Y) other than ‘C? reacts with 

concentrated HCl but leads to passivation with 

conc. HNO. Select the correct option. 

(a) X= Zand Y on reacting with LiH forms strong 
oxidising agent. 

(b) X = Zand Y on reacting with LiH forms strong 
reducing agent. 

(c) X = Zand Y is used as a catalyst in Friedel— 
Crafts reaction. 

(d) X# Zand Y on reacting with LiH forms strong 
oxidising agent. 

№, + ЗН, —— 2NH, 

Molecular weights of NH, and N, are x, and x, 

their equivalent weights are y, and y; respectively. 

Then (у) - y2) is 
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10. 


(b) (x, - 


2x1 — Xp 
(a) (B= | 


(c) (3x, - x5) (4) (x, - 
By what method the quantity of organic pollutants 
in water can be determined? 

(a) By measuring BOD 

(b) By pH measurement 

(c) By transparency measurement 


3х) 


(9) Ву measuring the change of colour 


From the observations given below, suggest the 
relation between X, Y and Z. 


Experiment Heat Work AE 
supplied done 
I 100] 200] work |X 
supplied to | done by the | Joules 
the system | system 
II 200 J 200 | work |Y 
supplied to | done on the | Joules 
the system | system 
Ill 400 J lost | 100 J work | Z 
the system | done by the | Joules 
system 
(a) Х-Ү-2 (b) Y>X>Z 
(c) Ұ>2>Х (d Х>2>Ү 


x 
C5Hgy + A > syn gas теср 


Cold water 
Ү+ 25 қар 220 + а soln. of Y. 


Z has low chemical reactivity at room temperature 
but under vigorous suitable conditions it reacts with 
other elements to form very useful compounds. 

Z is also being looked upon as prospective source of 
energy for future. Which two substances are same ? 
(а) Xand 2 (b) Аапах 

(c) Aand Y (d) AandZ 


Which of the following statements is incorrect? 

(a) Among O5, O, and O; the stability decreases as 
03» 0,» 05. 

(b) Не; molecule does not exist as the effect of 
bonding and anti-bonding molecular orbitals 
cancel each other. 

(c) Cy, OF and Li, are diamagnetic. 

(d) In F, molecule, the energy of 62p, is more than 
755, and To. 
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11. 


12. 


13. 


14. 


15. 


column is 


A gas CaseI Case II 
trapped between Py T P, 
closed end of a f2 

tube and a mercury 

column of length | | 
(h) when this tube | | 


is placed with its / 
а 
open end upwards + f | 
the length of gas ! Po 
column 15 (21), the 
length of gas column becomes (/;) when open 
end of tube is held downwards. Find atmospheric 
oo in terms of height of Hg column. 
h(¢, — € h(£ € 
(a ) AC]. 27 2) (b) ( 1 2) 
(4, 63) 5-4 


(£, x £3) 
М Қ %-4 | 


For the element X, student Riya measured its radius 
as 102 nm, student Rajat as 203 nm. and Aman 
as 100 nm, using same apparatus. Their teacher 
explained that measurements were correct by 
saying that recorded values by three students were 
(a) crystal, van der Waal and covalent radii 

(b) covalent, crystal and van der Waal radii 

(c) van der Waal, ionic and covalent radii 

(d) none is correct. 


(d) None of these 


The molar composition of polluted air is as follows : 


Mole percentage 


Oxygen 16 16% 
Nitrogen 14 80% 
Carbon dioxide — 0396 
Sulphur dioxide — 0196 | 


What is the average molecular weight of the given 
polluted air? (Given, atomic weights of C and S are 
12 and 32 respectively.) 

(а) 28.51 (b) 50.08 (c) 29.48 (d) 45.12 


0.395 g of an organic compound by Carius method 
for the estimation of sulphur gave 0.582 g of BaSO,. 
Тһе percentage of sulphur in the compound is 

(а) 20.24 (b) 35 (с) 40 (4) 45 


An electron in a hydrogen like atom makes 
transition from a state in which its de-Broglie 
wavelength is Лу to a state where its de-Broglie 
wavelength is A, then wavelength of photon (А) 
generated will be 


1. 


242 

(a) А=А, -А, (by дъ №№ 
h (А-А 

242 242 

(9 деј аб (ај фе Ша 
M -% h [А-А 


SOLUTIONS 
(a) :B forms double salt with Al, (SO), and thus, 
may be K,SO,. (A) + S——9 (B) K,SO, 
1.743 g К,5О, is obtained by 1.422 g of A 


1.422x174 
174g K,SO, is obtained by BETE =142gofA 
174 g K,SO, requires 32 g of S 
32х1.743 
1.743 g K,SO, requires <a 0.32 g of S 


Thus, given data confirms that (B) is К,50,. 
Now, 2(A)+S —> KSO, 

(A) potassium salt 
M. wt. of (A) x 2 = 142 -. 
Since (A) is potassium salt 
-. Molecular weight of left component = 71 ~ 39 = 32 
Thus, salt is КО. 


(a) 
(d) : The equilibrium given as, 
25039 — 250,)% Оң) 


M. wt. of (A) = 


__ Рао; Роз 0.6х0.6х0.4 
P 42 ти 
Бо, 0.3х0.3 

Upon adjustment, K, does not change, 

2 
X Po, 

x 
Partial pressure of oxygen = 1.6 bar 
(b) 
(b) :АҺ0, +3C +Cl—> 2alCls +3CO 


=1.6 bar 


1.6 bar = к, = 


Hydrated chloride on heating en 
ЗАКН;О), Cl eue, ZALO;  9H5O + на! 
Al and Cl present in AICI. Thus, 
БА + 6HClg —9 ЗА + 6СКад) + ЗА же) 
2Al + 6HNO3(conc.) —9 АО; + 6NO; + ЗН,О 
Thin protective layer of А1,О; on the surface of 
metal causes passivation. 
AICI, ЧАН —> МАЈН, + 3LiCl 
(a) : For the given reaction, № + ЗН, —9 2NH; 
Equivalent weight of №, (у) = x2/6 
Equivalent weight of NH3(y,) = x,/3 

Х| X, 2х-х, 


A-» 3 6 6 


7. a) 
8. (b):According to first two of thermodynamics, 
AE=q+w 
Forexperiment] q=+100J w= -200 J 
ДЕ = 100-200 = – 100 J = X 
For experiment II q= + 2007 w= +200] 
AE = 200 + 200 = 400] = Y 
For experiment Ш q= - 400] w=-100J 
AE = -400 - 100 = -500 J = Z 
Thus, Y > X > 2. 
9. (b):C;Hggy + 30.) > 3COw + 7H) 
(A) У 
Syn gas 
Fej0,/ CrjO; 
СО) + 0) ——— —29 CO; + Н) 
(9 Y (2 
10. (4) 
11. (b):For gas P, = (Py + h) P, = (Py - h) 
V, = nr fq V, 2 nr) 0 
at const. T and moles. 
PV, = РУ»; (Dy + h) nr? £j = (Pp - h) mr 6; 
Po £i + hey = Po 6 -htb, ; Po la- Pol = hé + ht, 
КЕ, +6 
ъ= (aria | cm of Hg column 
(45 — 4) 
12. (a) 
jen 
Y пм, А 
1 de 
13. (с): Ма E Here У, п =100 
ЮЙ a 
Mwg = ———MOÁ—" —2948 
100 
14. (a):Mass of BaSO, = 0.5826 
We know, BaSO, = S 
233 2 
233 g of BaSO, contains sulphur = 32 g 
0.582 g of BaSO, contains sulphur — = x 0.582 
wt. of sulphur 
Percentage of sulphur = x10 
ome wt. of compound 
= EL X100 = 20.2496 
233x0.395 
15. (d):hc/ A= E; — E, = КЕ, – KE, 
h 2 2y2 2 
key vP (E) қ lm^V " lh 
mV A) 2m 2m% 
he _ k he 204. 2тс 222 
A ст 2mM h [12-3 
ФФ 
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PRACTICE PAPER 


| 26" July 2020 


1. IUPAC name of the compound, 6. The correct order of increasing basic nature of the 
| dis following bases is 
CH4— (CH5),— ae CH,— CH, is L cr i: Ix 
CH, (CH,),CH; ON 
(a) 3,4-dimethyl-3-n-propylnonane NH, NH, 
(b) 4-ethyl-4,5-dimethyldecane Ш. IV. 
(с) 6,7-dimethyl-7-n-propylnonane нус CH;0 


(d) 6,7-dimethyl-7-ethyldecane. NH, 
2. Which of the following increasing order is not ы 


correct as mentioned in the property with it? 


(а) HCIO < HCIO, < HCIO; < HCIO, NO, 
(thermal stability) (a) П<У<І<Ш<ІУ (b) У<П<І<Ш<ІУ 
(b) HCIO, < НСІО; < НС1ЇО; < HCIO (с) П<У<І<ІУ<Ш (d) V«II«I«IV «III 
(oxidising power) CH 
(c) F «CI < Br «T (reducing nature) y B,H,, THE 
(d) HIO; < ICI < I, < HI 7. CHy-C—-CHSCH 7 eA 
(oxidation number of iodine) ен, 272 
3. Which of the following pairs of isomers is not The product A is 

correctly matched with its type of isomerism? CH, 
(а) [Co(NH3)g] ІСі(СМ)6| and | 

[C(NHjg [Co(cN (9) CHS“ C CH CH, 

- Coordination isomerism CH,OH 
(b) [Co(NH3);NO3]Cl, апа [Co(NH3);0NO]Cl, OH 
- Linkage isomerism | 
(с) ІСо(ру)(НО)-СІ,|Сіапа |Со(ру)(Н-О)СЫІН;О (b) CH;- C — CH— СН; 
- Coordination isomerism Са ha 

(d) [Pt(NH3),Br,]Cl, and [Pt(NH3)4,Cl,]Br5 277% 

- Ionisation isomerism (Ha 

4. Proteins are denatured in (с) CH;~ € — CH; — CH,OH 

(a) mouth (b) stomach ін 
(с) small intestine (d) large intestine. CH; 


5. I, I, Ш are three isotherms 


respectively at Т}, Т, and T3. P (d) a ç — CH,— CH; 

Temperature will be in order І OH CH, 

(a) Ті-Т,-Т; (D Ti«Dh«T, ы 8. Phenol associates in benzene to a certain extent to 
(с) Tj» T5» T, (d) Т> Т= Т3 V form dimer. A solution containing 2.0 x 10? kg of 
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10. 


11. 


12. 


13. 


14. 


15. 


Ф 


phenol in 1.0 kg of benzene has its freezing point 
decreased by 0.69 K. The degree of association of 
phenol is (Kyfor benzene = 5.12 К kg тог!) 


(a) 73.4% (b) 50.1% (с) 42.3% (d) 25.1% 


Which of the following is not correct for ideal gas? 


au) _ 
(а) (б>) = 


Among the following series of transition metal ions, 
the one where all metal ions have 3d? electronic 
configuration is 

(a) У, vt, ст“, Ма" 

(b) ті", V**, сте", Mn’* 

(c) Tie e Ст“, Mn?* 

(d) Ті2*, V?*, сі, Mp?*. 

If the equilibrium constants of the following 
equilibria, 

SO; + to, == SO; and 250; == 250, + O, 
are given by Ку and К, respectively, which of the 
following relation is correct? 


ү iy 
М ње] Ы x[i) 

1 
i «(e 


Which of the following is an optically active 
compound? 

(a) 1-Butanol 

(c) 2-Chlorobutane 


(d) Ky = (Ку)? 


(b) 1-Propanol 
(d) 4-Hydroxyheptane 


Which one of the following products is formed 
when calcium salt of adipic acid is heated? 
CH,— CHA, CH,— СНА 
4 [7 ~ > or? _ ошо 
CH,— CH,” CH,— CH,” 
CH,CH,CO\., CH,CH,COOH 
др“ 2 сео @ [> > 
CH,CH,CO~ CH,CH,COOH 
Which one of the following represents smallest 


quantity? 
(a) 1850 ng (b) 185 x 10^ g 
(с) L85x10 ug (4) L85x10 kg 


Which of the following systems is most stable for a 
chelate? 

(a) Two fused cyclic system 

(b) Three fused cyclic system 

(c) Four fused cyclic system 

(d) Five fused cyclic system 
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16. 


17. 


18. 


19. 


20. 


21. 


Which of the following exhibits aromaticity by 


using Huckel’s rule? 
(a) (b) (О 
o /N 9 [Z] 


The order of reactivity of methyl halides in the 
formation of Grignard reagent is 

(а) СН; > CH;Br > CH;Cl 

(b) сна! > CH3Br > CHI 

(c) CH3Br > CH3Cl > CHI 

(d) CH3Br > CHI > CH3Cl 


The ionization enthalpies of second period 
elements vary with atomic numbers as 


Ionization enthalpy —у 


Atomic number ————> 
The elements present at points B and E are 


(а) Be С (b)B,N (с) Be,O (4) Ве, М 


The structure ofthe compound that gives a tribromo 
derivative on treatment with bromine water is 


CH; CH,OH 
(a) Q ® © 
OH 
CH, CH, 
OH 
© (d) 
OH 


Two solutions of X and Y electrolytes are taken in 
two beakers and diluted by adding 500 mL of 
water. A,, of X increases by 1.5 times while that 
of Y increases by 20 times, what could be the 
electrolytes X and Y? 

(a) X - NaCl, Y - KCl 

(b) X - NaCl, Y - СН;СООН 

(c) X- KOH, Y - NaOH 

(d) X - CH4COOH, Y - NaCl 


During adsorption the change in enthalpy is 
negative and the magnitude of negative value 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


(a) goes on increasing 

(b) goes on decreasing 

(c) remains same 

(d) first increases then decreases. 


C,H;OH and C;H5OH can be distinguished by 
(а) Br; + НО (b) FeCl, 
(c) I, + NaOH (d) both (b) and (c). 


Which transition in the hydrogen atomic spectrum 
will have the same wavelength as the transition, 
п= 410 n -2 of He* spectrum? 

(a) n=4ton=3 (b) n=3ton=2 

(c) n=4ton=2 (d) n=2ton=1 

In the following Ellingham diagram X, Y and Z 


represents graph for metal oxides. Select the correct 
option. ^ 


(а) Y will reduce oxide Z. 5 LZ 

(b) Y will reduce oxide X. E |y N 
(c) Z will reduce oxide X. © 
(d) Z will reduce oxide Y. < 


А salt on treatment with dilute НСІ gives a pungent 
smelling gas and a yellow precipitate. The salt gives 
green-flame test and a yellow precipitate with 
potassium chromate. The salt is 

(а) NiSO, (b) Ва5:О; (с) РЫ5:0; (d) CuSO, 


Match the column I with column II and mark the 
appropriate choice. 


Column I Column II 
(A) Electrical industry (i) Zinc 
(B) Batteries (ii) Steel 


(C) Gutter pipes 
(D) Gas stoves 


(iii) Copper 
(iv) Cast iron 


(a) (A) > (i), (B) > (ii), (C) > (iii), (D) > (іу) 
(b) (A) > Gi), (B) > (ш), (С) > (iv), (D) > (i) 
(c) (А) > (iv), (B) > (iii), (C) > (ii), (D) > (i) 
(d) (A) > (iii), (B) > (i), (С) > (iv),(D) > (ii) 


An organic compound ‘A’ having molecular 
formula, C;H4N on reduction gave another 
compound ‘B’. Upon treatment with nitrous acid “В” 
gave ethyl alcohol. On warming with chloroform 
and alcoholic KOH, ‘B’ forms an offensive smelling 
compound “С. The compound ‘C is 

(а) CH;CH,NH) (b) СН;СН;М-“С 

(c) CH;C=N (d) CH;CH,OH 

Match the plots given in List I with their slopes 


given in List II and select the correct answer using 
the codes given below the lists : 


29. 


30. 


31. 


32. 


33. 


ListI List II 
P. Cvst (abscissa) for zero order 1. Unity 
reaction 
О. log C vs t (abscissa) for first order 2. Zero 
reaction 
R. (-< | С for zero order 3. -k 
reaction 
( £) k 
S. | |vsln C for first order 4. -——— 
, dt 2.303 
reaction 
РО R S 
(a) 4 3 2 1 
(b)3 4 2 1 
()2 4 3 1 
(d)3 2 4 1 


The decreasing order of boiling points of the 
following hydrides is 

(a) ЊО > SbH; > AsH; > PH; > NH; 

(b) H,O > NH; > SbH; > АЯН; > РН; 

(c) ЊО > SbH; > NH; > AsH; > РН; 

(d) H5O > PH; > АЯН; > SbH; > МН; 


Which of the following enzymes are used to convert 
starch into alcohol? 

(a) Maltase, diastase (b) Invertase, zymase 

(c) Diastase, maltase, zymase 

(d) Invertase, diastase, zymase 


Which of the following represents the correct 
decreasing order of relative reactivity towards an 
electrophile, E* ? 
(а) СН; - CH3, p-CH; - C6H4 - CH3, 
p-CH; - C6H4 - NO}, p-NO; - СЕН, - NO; 
(b) p-CH; - C6H4 - CH3, p-CH3 - СЕН, - ХО, 
р-МО,- СЕН, - МО, C£ Hs - CH; 
(c) р-СН; - C6H4 - NO3, СН; - CH3, 
p-CH; - СЕН, - CH3, p-NO, - C6H4 - NO, 
(d) p-CH; - C6H4 - CH3, C Hs - CH3, 
p-CH; - C6H4 - NO», p-NO; - СЕН, - NO; 
A metal nitrate reacts with KI to give a black 
precipitate which on addition of excess of KI 
converts into orange colour solution. The cation of 
metal nitrate is 
(а) На“ (b) в?” (с) Pb?* (а) Си" 


An acid solution has a pH - 6. It is diluted 100 
times, the pH of the resultant solution would be 
(а) 5.95 (b)695 (с) 7 (d) 8 
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Ф 


34, 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


Ф 


Which amino acid has imidazole ring? 

(a) Alanine (b) Leucine 

(c) Tyrosine (d) Histidine 

Тһе incorrect statement concerning the structures 
of A, Band Cis 


(a) A, Band C are resonance structures 
(b) A, Band A, C are tautomers 

(c) Band C are geometrical isomers 
(d) B and C are diastereomers. 


Which complex compound obeys 18-electron 
rule? 

(a) [V(CO)s] (b) [Fe(NH)g* 

(c) [Ni(CO)g] (d) ІМа(Н;0) 2” 


Which of these does not contain --СООН group? 
(a) Aspirin (b) Benzoic acid 
(c) Picric acid (d) Salicylic acid 
The number of radial nodes and angular nodes for 
d-orbital can be represented as 
(а) (n – 2) radial nodes + 1 angular node 

= (n - 1) total nodes 
(b) (n - 1) radial nodes + 1 angular node 

= (n - 1) total nodes 
(c) (n - 3) radial nodes + 2 angular nodes 

= (и – l- 1) total nodes 

(d) (n – 3) radial nodes + 2 angular nodes 

= (n – 1) total nodes 


Cerium (Z = 58) is an important member of the 

lanthanides. Which of the following statements 

about cerium is incorrect? 

(a) The common oxidation states of cerium are + 3 
and + 4. 

(b) The + 3 oxidation state of cerium is more stable 
than the + 4 oxidation state. 

(c) The + 4 oxidation state of cerium is not known 
in solutions. 

(d) Cerium (IV) acts as an oxidising agent. 


In which of the given reactions do we find 
о, B-unsaturated carbonyl compounds undergoing 
a ring closure reaction with conjugated dienes? 

(a) Perkin reaction (Ы) Diels-Alder reaction 
(c) Claisen rearrangement 

(d) Hofmann reaction 


The non-breakable plastic household crockery is 
prepared by using 
(a) melamine and tetrafluoroethane 
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42. 


43. 


44. 


45. 


(b) malonic acid and hexamethyleneamine 
(c) melamine and vinyl acetate 
(d) melamine and formaldehyde. 


Match List I with List II and select the correct 
answer using the codes given below the lists : 


ListI List II 
P. Heavy water (i) Bicarbonates of Mg and 
Ca in water 
Q. Temporary hard (ii) No foreign ions in water 
water 
R. Soft water (iii) DO 
S. Permanenthard (iv) Sulphates and chlorides 


water 
Code: 
(a) P-(iii), Q-(iv), R-(ii), S-(i) 
(b) P-(ii), Q-(i), R-(iii), S-(iv) 
(c) P-(ii), Q-(iv), R-(iii), S-(i) 
(d) P-(iii), Q-(i), R-(ii), S-(iv) 
Which one of the following sequences represents 
the correct increasing order of bond angles in the 
given molecules ? 
(a) ЊО < OF, < ОСІ, < CIO; 
(b) OCI, < ClO, < H,O < OF, 
(c) OF, < H5O < ОСІ, < CIO; 
(d) CIO; < OF, < ОСІ, < HO 


Identify ‘D’ in the following reaction : 
= 1 2 
CH=CH + CH,MgBr Ee no? В 


of Mg and Ca in water 


HgSO,/ 
H,SO, 
D Tautomerisation С 


(a) НООС-СН,-СООН 
(b) OHC—CH,—COOH 
(c) ОНС—СН)—СНО 

(d) HO—CH=CH—COOH 


Which of the following is present in animals like 
cow, buffaloes, etc. to digest compound like paper, 
cloth, etc.? 
(a) Urease 
(c) Lipase 


(b) Cellulase 
(d) Sucrase 


SOLUTIONS 


1, 


2. 


b): 
(b) CH, 
10 


9 8 7 6 5. 41 o. 
CH,— CH,— CH,-CH,- CH,- CH- C- CH, - CH; 
3 2 1 
CH, CH,- CH,- CH, 
4-Ethyl-4,5-dimethyldecane 
(d): Increasing oxidation number of iodine is in 


the order : 
HI < I, < ICI < HIO, 


(с): ІСо(ру)(Н-О)-СІ,ІСІ and 
[Co(py);(H5O)CI4]H5O show hydrate isomerism. 
(b) : In stomach pH is 2 (acidic) therefore, proteins 
get denatured. 

(c) : Draw a line at constant pressure parallel to 
volume-axis. Take volume corresponding to each 
temperature. 

From volume axis, V; > V5 > Уз 

Hence, Ту > T; > Т}. 

(a): —OCH, is strongest electron releasing group 
(+M effect) which opposes most the dispersion of 
lone pair of electrons of nitrogen into the ring. Thus, 
—OCH, being at para position imparts highest 
basicity. —NO, being at meta position stabilises the 
electron pair of nitrogen only by -I effect. While 
--МО; being present at para position due to -M 
effect and -I effect stabilises the lone pair of electrons 
of nitrogen most and imparts least basicity. 


KY NH, NH, CY NH, 
< < 
ом 


(ID) NO, (1) 
(V) 


© < 
H,C CH,O 


(Ш) (IV) 


(c) : Itisa hydroboration oxidation reaction. It is the 
addition of H,O according to anti-Markownikoff's 
rule. Hence, terminal carbon gets the —OH group. 


K,xwx1000 
WxAT; | 
_ 512Х2.0Х10 ^ x1000 
1.0x 0.69 
Calculated molecular mass of phenol = 94 
М, (с 
іт 2a) 940633 
Mops) 1484 


2C4H,OH === (С,Н;ОН), 
1-a 0/2 


(а): Мо) = 


= 148.4 


а а 
Total species = (1—0) + r1. 1- 2 


, l-Qa/2 
MEE. 

or 0=2(1- i) = 2(1 - 0.633) = 0.734 = 73.496 
(d): The forces of attraction between the molecules 
of an ideal gas are negligible so 


а 
—=1-i 


9U =0, 9H =0 and 9T =0. 
oV oP ӘР ји 
10. (d): Ti(Z = 22) — 34457; T?" — за“ 
V(Z = 23) — 34345", УЗ" — за“ 
Cr(Z = 24) > 38845); Cr — 3d? 
Mn(Z = 25) — 34245”; Mn” — ad? 
1 
П. (а): SO, + 7 0, == 50; 
____БОз] — 
' [80,][0,]? 
250, === 250, + O, 
_15О0, О] 
[$О;]? 
Comparing (i) and (ii) we get, 


1 1 | 
= OF K,=| — 
Kj К, 


қ 
12. (9): СН;-СН;-СН-СН; 
а 


2-Chlorobutane contains а chiral carbon atom and 
hence, is optically active compound. 


Thus, K, (ii) 


13. (b): Calcium salt of adipic acid on heating gives 
cyclopentanone. 


"e — COO CH=CH, 
Га ыы” Neh» p ^ ~ 2 Соғсасо; 
CH,—CH,—-C0o~ CH,—CH, 
Cyclopentanone 


14. (а): 1850 ng = 1850 x 10? g = 1.85 x 10 g 
1.85 x 10° ug = 1.85 x 10° x 10 5g = 1.85 x 10? р 
1.85 x 1079 kg = 1.85 x 1079 х 10° g = 1.85 x 10? g 
15. (d): Greater is the number of chelate rings, greater 
is stability of the chelate. Hence, five fused cyclic 
system is most stable for a chelate. 


16. (b): 
* 
12 ne's# (An +2) лев 6 xe's = (Ап +2) лез where n=1 
4ne's#(4n+2)xe's Anes v (An +2) пез 


17. (a): Among alkyl halides, iodides are least stable, 
hence these form Grigand reagent easily. Hence, the 
correct order of reactivity in formation of Grignard 
reagent is 

CH,I > CHBr > CHCl 
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® 


18. 


19; 
20. 


21. 


22. 


23. 


24. 


25. 


26. 


® 


(d): The electronic configuration of Be = 152, 252 
(Fully filled). 

The electronic configuration of N = 152, 257, 2р? 
(Half filled). 


Due to stable electronic configuration of Be and N 
the IE of these elements is more than elements of 
the next group. 

(a) 

(b): Electrolyte X is strong electrolyte as on dilution 
the number of ions remains same, only interionic 
attraction decreases and hence, not much increase 
in A,, is seen. While Y is a weak electrolyte since, 
Aq, for a weak electrolyte like CH;COOH increases 
significantly on dilution. 

(b): During adsorption the -ve value of AH goes 
on decreasing because as adsorption proceeds 
number of adsorption sites decreases and hence, 
exothermicity decreases. 

(d): C)H5OH апа C;H5OH can be distinguished 
by neutral FeCl, solution or I; + NaOH solution. 
С›Н$ОН gives iodoform test with I, + NaOH 
solution while phenol does not give yellow ppt. of 
iodoform. 

C,H;OH + 41, + (NaOH —» СНІ, + HCOONa 


Iodoform 
+ 5Nal + 540 
C.H;OH + 1, + NaOH —> No reaction 
СеН5ОН reacts with neutral FeCl, solution to give 
purple colour while C,H;OH does not give any 
colour with neutral FeCl, solution. 


(d): For He* ion, 
MCN ERES: 
А от 2 4| 4 


For hydrogen atom, X 


3R 1 1 1 1.3 
BA [eq 05, 
* m m m om 4 


- 
| 
= 
= 
ae 
| 
Sole 
= = 


n; = 1and ny = 2. 

(а): AG? of Y is less than Z and hence, it will reduce 
oxide of Z. 

(b): Since, the salt on treatment with dil. НСІ give 
a pungent smelling gas (SO;) and a yellow ppt., it 
must contain 507 (thiosulphate ion) and further 
since it gives green flame test, it must contain Ва?* 
ion. Therefore, salt is BaS,O3. 


(d) 
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27. 


28. 


29. 


30. 


Reduction HONO 


(b): CH,—CzN-—  — 5» CH;CHNH, 
ain) cyanide 
(A) 


Ethanamine 
(9 сн,сн,он 
CHCI, KOH Ethanol 
CH,CH,NH, ————> CH,,CH, N= С. 
(В) Ethyl isocyanide 
(C) 


(b): (P) For a zero order reaction, C = Cy - kt 
(Q) For a first order reaction, 


logC- log Co -xt 


(R) For a zero order reaction, a =k (constant) 
Hence, slope of — К vs C=0 


(S) Fora first order reaction, je ҚС; 
dC dt 
5-4) emen 
dt 


Hence, plot of In (-5) against In C will have 


slope equal to unity. 

(с): НО and NH; have abnormally high boiling 
points because of their tendency to form hydrogen 
bonds. NH; has higher boiling point than phosphine 
and the boiling point increases down the group 
because of increase in size. Hence, the order of 
boiling point will be 

ЊО > SbH; > NH; > AsH; > РН; 


jastase Maltase 
(с): (С6Н1005), 25> СНО * 
Starch Maltose 
C,H О => с,н.он + CO, 
Glucose Ethanol 


Practice Part Syllabus/ Full Syllabus 
24 Mock Tests 


Now on your android Smart phones 
with the same login of web portal. 


Log on to test.pcmbtoday.com 


31. 


32. 


33. 


34. 


35. 


36. 


275 


(d): p-CH3—CsH,—CH with two electron donating 
methyl groups is the most reactive, followed by 
CH5—C&4Hs with one methyl group. Out of the 


remaining, r-a {O} no, with one electron 


withdrawing —NO; group is more reactive than 


noO} NO, with two nitro groups. 


(b): Bi(NO5) (qq) + 3KI(aq) — Bil; + ЗКХО ад) 
Black ppt. 
Bilz) + Kl > КІВІ] 
Orange colour 

(b): pH = 6 or [H*] = 1076 when it is diluted 100 
times. 
ie, [H*] = 10 5x 10? = 1078 
But pH of an acid cannot exceed 7. Here we should 
also consider [H+] that comes from water. 
Now [H*] = [H+] from НСІ + [H*] from H,O 
2105107210? «10x 1052 11 x 10? 
pH = -log (11 x 1078) = – (1.0413 - 8) = 6.9587 
(d): Histidine is the unique amino acid which 
contains imidazole ring. 

одн ва 


NH NH 
NH 

62 © 

Histidine Imidazole ring 
(a): 

Се нұс-у-/ОН нұс СНз 

m Hc <сн, Hc" SOH 

(A) (B) (С) 


А, В and А, С are tautomers to each other. В and 
C are geometrical isomers as their methyl groups 
can be cis and trans position to each other. Also all 
geometrical isomers are diastereomers to each other. 


(b): The complex which contains 18 valence 
electrons, follows 18-electron rule. 
(а) [V(CO)s] : The number of valence electrons 
-5-(2х5)-15е 
(b) [Fe(NH3)g]?*: The number of valence electrons 
=6+(6x2)=6+12=18e 
: The number of valence electrons 
=10+(2 x 6)=22 € 
(d) [Mn(H,0),]?*: The number of valence electrons 
=5+(6х2)=17е 
Thus, only [Fe(NH3)g] ?* follows 18-electron rule. 
(c) : Picric acid does not contain —COOH group. It 
is 2, 4, 6-trinitrophenol. 


(c) [Ni(CO)g], 


38. 


39, 


40. 


41. 


42. 
43. 


45. 


(d): Total number of nodes = n - 1 

For d-orbital, radial nodes = n - 1 - 1 =n - 3 and 
there are 2 angular nodes. 

The number of angular nodes is given by I. i.e., for p, 
1 angular node, for d, 2 angular nodes and so on. 
(с) : + Запа + 4 states are shown by Се in aqueous 
solution. 


(b): The addition of а, -unsaturated carbonyl 
compound, with conjugated diene is called 


Diels-Alder reaction. 
-> 
(7. CHO 


Жж сн, 
+ |l 
ur CH—CHO 
Adduct 


Diene Acrolein (Dienophile) 
(d): The non-breakable plastic household crockery 
is made from copolymer of formaldehyde (HCHO) 
and melamine. 


Н.М А „ЇН РЕР? 
2 2 
Yor 4 HCH Polymerization 
? N Formaldehyde 
NH, 


ш айы 
T 


Melamine 


NH 
| n 
Melamine-formaldehyde polymer 
(d) 
(с) : HO is sp? hybridised with bond angle 104.5? 


due to presence of two lone pairs. OF; has structure 
similar to HO with bond angle 103° due to higher 
electronegativity of fluorine. OCI, also has similar 
structure with bond angle 111° because of steric 
crowding of two chlorine atoms. However, ClO, 
has л-Бопа character with an odd electron so that 
bond angle is 118°. Thus, four compounds can be 
arranged in order of their bond angles, as 


AEN 2 Ж, Р мы 
103% 104.5° 111° 
ЕН H Cl CI 


< РУ 
07 118 No 
(b): CH=CH +CH,MgBr -zp > CH=CMgBr 
о (A) 
HgSO. || (i) CO, 
ко, NE IS 
3 


H,SO, (B) 
HO—CH=CH—COOH Tautomerisation 
(C) % 


H—C—CH,—COOH 

(D) 
(b): Cellulase enzyme is present in the stomach of 
grazing mammals. It digests cellulose. eo 


Ф 
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Only One Option Correct Type 


1. 


Pure water is saturated with pure solid AgCl, a 
silver rod is placed in the solution and the potential 
is measured against normal calomel electrode 
at 25°C, This experiment is then repeated with 
a saturated solution of Agl. If the difference in 
potential is 0.177 V, what is the ratio of solubility 
product (K) of AgCl and AgI at the temperature 
of the experiment ? (In both cases normal calomel 
electrode is cathode) 

(а) 10° — (b) 10° (с) 10? (d) 10 
pH of 0.1 M monobasic acid is measured to be 2. Its 
osmotic pressure at a given temperature T K is 

(a) 0.1 RT (b) 0.11 RT 

(с) 1.1 RT (d) 0.01 RT 


Which ofthe following will produce isopropyl amine? 


І. (CH,),CO NH,OH X МАЈН, 


NH i 

п. CH, — CH, — CHO 52» x PA, 
NH 

III. (CH;),CH — OH + PCL — X ——3 
IV. CH, — CH, — CH, — NH, э 
(a) LII (b) IL III 
(c) LIII (d) IV only 
Match each coordination compound in column I 
with an appropriate pair of characteristics in 
column II and select the correct answer using the 
code given below : 
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Column I Column II 
A. | [Cr(NH3)4Cl,]Cl 1. | Paramagnetic 
and exhibits 
ionisation 
isomerism 
B. | [Ti(H5O)sCI] (КО), | 2. | Diamagnetic and 


exhibits cis-trans 
isomerism 
Paramagnetic 
and exhibits cis- 
trans-isomerism 


C. | [Pt(en)(NH3)CI]NO, | 3. 


D. | [Co(NH3), ТА. Diamagnetic 
(NO4);]NO, and exhibits 
ionisation 
isomerism 
A B c D 
(a) 4 2 3 1 
(b) 3 1 4 2 
(c) 2 1 3 4 
(d) 1 3 4 2 
Read the following reactions : 
О 


|| (i) CH;MgBr(excess) 
L H,C—C—OEt a 
(i) PhMgBr (excess) 


|| 
IL H—C-—OEt d) H* 


о 

шн ор бави, 
| (ii) HË 

IV. CICH,COOEt D НМЕ В excess), 

| < (ii) H* 


In which set of the reactions the product will be 
3° alcohol? 


(a) 1, 1, II (b) „ш 

(c) ILIV (d) LIV 

Consider the following —isolation/purification 
processes. 


I. Heating impure metal with I, at 150 - 200°C 
and passing the resulting volatile iodide on 
hot tungsten filament at 1400°C to get the pure 
metal. 

IL Heating the sulphide ore in air until a part is 
converted to oxide and then further heating 
in the absence of air to let the oxide react 
unchanged metal sulphide to get the metal. 

III. Electrolysis ofthe molten electrolyte containing 
metal oxide and cryolite or fluorspar to obtain 
the metal. 

The processes used for obtaining aluminium, 

titanium and lead are respectively 

(a) I, H and III (b) IL II and I 

(c) II, I and II (d) II, I and II 


An ester (A) with molecular formula, СоН |0О; was 
treated with excess of CH4MgBr and the complex 
so formed was treated with H5SO, to give an olefin 
(B). Ozonolysis of (B) gave a ketone with molecular 
formula CgHgO which shows +ve iodoform test. 
The structure of (A) is 

(а) CsH;COOC,H; 

(b) C,H;COOC,H; 

(с) H;COCH,COC,H; 

(d) p - H4CO – СН,- СОСН; 

A certain hypohalite on treating with hot and conc. 
NaOH forms anions P and Q. Stable anion among P 
and Q can be obtained by neutralising its conjugate 
acid X. 

Upon heating to very high temperature a 
compound Y is formed, which is used in estimation 
ofa toxic gas which have 300 times stronger affinity 
for haemoglobin than dioxygen. Then which of the 
following statements are true? 

(a) Xis HI. 

(b) Y is СІ,О; 

(c) Final product, Y has total no. of bonds 5. 


10. 


(d) Y on reacting with the toxic gas produces a gas 
which is used in fire extinguisher. 


The density of solid argon is 1.65 g/mL at -233°C. 
If the argon atom is assumed to be sphere of radius 
1.54 x 10^? cm, what percentage of solid argon is 
apparently empty space ? 

(a) 62% (Б) 38% (с) 50% (4) 84% 


The pair of compounds in which both the 
compounds give positive test with Tollens' reagent is 
(a) glucose and sucrose (b) fructose and sucrose 
(c) acetophenone and hexanal 

(d) glucose and fructose. 


More Than One Options Correct Type 


11. 


12. 


4 AgNO, + 26,0 + HPO, Ps 4Ag + ‘x? +Y 

If X is oxyacid of nitrogen and Y is oxyacid of 

phosphorous then correct statement(s) is/are 

(a) Xis HNO, (b) — YisH;PO, 

(c) the oxidation number of ‘P’ changed from + 1 
to +5 

(d) all of these. 


Which compound in each of the following pairs is 
most reactive to the conditions indicated? 


CH,Br 


I. o and 
CH; 
II. © (KOH in CH,OH) 
CH; 
а 
Ш. апа 
CH; 


СІ 
IV. (NaNH, in NH;) 
CH; 
(a) Land III (b) Папа ш 
(с) land IV (d) Папату 


Quotable Quote 99 


You cannot teach a man anything; you can 
only help him discover it in himself. 


Galileo 


Ф 
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13. Fora first order reaction, 
nA —— B whose 
concentration vs time 
curve is as shown in the 
figure. If half life for the 
reaction is 24 minutes. 
Find out the value of n. 


(a) 1 (b) 2 (c) 


14. Select the correct statement. 


Concentration — 


20 48 72 
Time (min.) —» 


3 (d) 4 


(a) Langmuir adsorption isotherm is expected to be 
applicable at low gas pressure and moderately 


high temperature. 


(b) The rate of an enzyme catalysed reaction 
depends upon enzyme concentration. 
(c) A negative catalyst raises the activation energy 


barrier of a reaction and 


thus reduces its rate. 


(d) Gases having lower critical temperature are 
adsorbed to a greater extent than those with 
higher critical temperature. 


15. FeCr,O, + NajCO, + O, Fusion (X) H »(Y) 
2 


Wt 
905 (2) 


Which of the following statement is true for the 
compounds (X), (Y) and (Z)? 
(a) In all three compounds, the chromium is in +6 


oxidation state. 


(b) (Z) is a deep blue-violet coloured compound 
which decomposes rapidly in aqueous solution 


into Сі?” and dioxygen. 


(c) Saturated solution of (Y) gives bright 
orange compound, chromic anhydride, with 


concentrated H5SO,. 
(d) All of these. 


SOLUTIONS 


1. (b):Ag—> Аг +e 
E, = Eoxid als Ecalomel 


, 0.0591 
milio 1 log y Ку, + Eclomel 


, 0.0591 
E,;-E'-— log dE, + Ecalomel 


Е, – E, = 0.177 =0.0591 log 


2. (b): НА=®н'+А 
t=0 0 0 0 
feq C-Ca Са Са 
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Ка = Ку = 106 


Б sp? 


[H*] = Са, [Н+] = 1078 
Ca = 107 
ола=102 = a=0.1 


i=1.1 
T = iCRT = 1.1 x 0.1 x RT=0.11 RT 


(9 :(CH,),co “2, (cu,),c=N—OH 


| МАЈН, 


(CH,),;CHNH, 
Е NH 
(снуснон 95, (снусна =» 
(CH,),CHNH, 


(b):(A) [Cr(NH3),CL]Cl — Cr? is d It is 
paramagnetic and it shows cis-trans isomerism. 
(B) [Ti(H,0);CI](NO;), — Ti? is dl. It is 
paramagnetic and it show ionisation isomerism. 
(C) [Pt(en) (NHS)CIJNO, — Pt? is d*. But this 
complex is square planar and all electrons are 
paired. So it is diamagnetic. It exhibit ionisation 
isomerism. 

(D) [Co(NH3),(NO3),INO, — Co? is 46. Since 
ligands are strong, so electron are paired. It is 
diamagnetic. It exhibit cis-trans isomerism. 


о 


|| i) CH,MgBr(exces 
(d): 1. CH,— C— opc 2S 


(ii) H* 
a 
CH= n --СН; 
CH; 
(3? alcohol) 
OH 


|| i | 
IL H— C — ORt (i) PhMgBr (excess) н с — Ph 


(ii) H* 
Ph 
(2? alcohol) 
P 
|| i е 
III. H—C— og; СНМЕВ (ексе) Н _ С— сн, 
(ii) H | = 
CH, 
(2° alcohol) 
IV. cicH, coon 23040506), 
(ii) H OH 


| 
а-сн,-с-сн, 


CH; 
(3? alcohol) 


Z 


10. 


(c) 
(a) :C,H,COOC, H, МЕ, 
(A) 
> 
СН; — ¢ -- ОС;Н; 
CH; 
OMgBr 
| Excess 


|| 
m CH; S nM. C,H;—C— CH; 
CH; 


-Mg(OC;H;)Br 


C6H5 — 


Т” 
—C—CHs 
OH 


H,O Conc. Н,5О, 


C6H5 А 


o 


Ozonolysis C,H; = C- CH, 
B 


C,H,COCH, + HCHO (В) 


ЗІ, + 4NaOH 
C,H4COCH,— усні, J. + C;H;COONa 


Iodoform 


(d): 107 T +10; 
Q 


Q is more stable anion its conjugate acid is HIO}. 


2HIO, eS X» 1,0, + HO 
x Y 


Hot B conc. 


LO; + 5CO— >I, + 5CO, 
(Useful in fire extinguishing) 


(a) : Volume of one atom of Ar = Е пг? 


Also, number of atoms іп 1.65 g ог опе mL 
2165, 6023x102? 
0 
Total volume of all atoms of Ar in solid state 
4 1.65 


=з х= хб. 023x10? 
dm 54x108} x 165,6, 0231073 
= 0.380 cm? 
Volume of solid argon = 1 cm? 
96 empty space = иеш х100=62% 


(d) : Glucose being an aldose responds to Tollens’ 
test while fructose, although a ketose, undergoes 
rearrangement in presence of basic medium 


(provided by Tollens’ reagent) to form glucose, 
which then responds to Tollens’ test. 
11. (d):4AgNO, + 2H,O + HPO, —> 
4Ag + 4HNO, + ЊБРО, 
(X) (0) 
12. (а) :In the first case the reaction gives side chain 
substitution product which is easier in A. In the 
second case the reaction will proceed by benzyne 
mechanism for which ortho position w.r.t. Cl must 
have H-atoms. 


13. (c) :nA—>B 
a 


а-ж х/п ћр = 24 min 
x 
att- 48 а-х-- 
п 
_(tn)x па _ у 
n ^1+п 
1+п 
In2_1 Їй а 4 ) =3 
24 48 __па а 
(1+п) 
14. (с) 
15. (4): сааб, + 8Na,CO; +70, Eisen, қа С, 
+ (X) 
a +V 
o? маус, EUM CrO(0;), 12, 
(Y) (Z) 
(Deep blue violet) 
О, + Њ0 + Ст" 
М№а,Сг,0; + H,80,—22 2CrO, 
Chromic anhydride 
(bright orange) 


DON'T DRINK WATER WHILE 
STUDYING. BECAUSE 
CHEMISTRY SAYS THAT 


CONCENTRATION DECREASES 
ON ADDING WATER 
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® 


GEAR UPC • 


e 


Converting n-hexane into benzene in the presence 
of chromium oxide on alumina support is an 
example of a/an 

a) hydrogenation reaction 

b) isomerisation reaction 

c) dehydrogenation reaction 

d) substitution reaction. 


Oxidation of benzene with air at 725 K in presence 
of VO; as catalyst gives 
a) maleic acid 

c) malonic acid 


(b) malic acid 
(d) maleic anhydride. 


Identify X in the following reaction sequence : 


K,Cr,07 
X 80,” C3H,O тем СНЬ 


(a) CH;CH,CH,OH (b) CH;CHOHCH, 
(с) CH;0CH,;CH; (4) CH;CH,;CHO 


In a reaction which is carried out at 400 К, 0.000196 
of the total number of collisions are effective. The 
energy of activation of the reaction is 

(a) zero (b) 7.37 kcal/mol 

(c) 9.212 kcal/mol (d) 11.05 kcal/mol 


Phenol gives sym-tribromophenol when treated 

with bromine in aqueous solution but only o- and 

p-bromophenols in CCl, solution because 

(a) in aqueous solution the bromine is ionised 

(b) іп aqueous solution, phenol exists in 
equilibrium with phenoxide ion which has 
more activating effect 

(c) in СС, the electrophilicity of Br; increases 

(d) in СС, the other positions of benzene rings 

are blocked by the solvent. 


For the following conversion, 


reagent (A) is 


(a) OsO, (b) Оз 
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n 


10. 


11. 


s JEE vam 


En 23" 
July 


with Numerical Value Type Questions 


(c) L and silver acetate under wet condition 
(d) peracid following by acid hydrolysis. 


Identify A, B and C in the following reaction 
sequence : 
NH4CI + (A)—> Microcosmic salt 

Heat 


(С) «Шеш (B) 
Violet bead М2 
(a) Na3PO,, NaPO;, Mn;(PO4); 
(b) Na;HPO,, МаРО,, Mn3(PO,)> 
(c) Na;HPO,, NaPO3, Mn(PO4); 
(d) Na;HPO,, NaPO3, NaMnPO, 


Which of the following is an incorrect statement? 
(a) Non-ionic detergents are neutral. 

(b) The hydrophilic portion of a non-ionic detergent 
functions by a hydrogen bonding mechanism. 
Cationic detergents have a positively charged 
water soluble portion. 

LABS detergent are not biodegradable. 


the complex, [Co(NH3);CO3]ClO, the 
coordination number, oxidation number, number 
of d-electrons and number of unpaired electrons on 
the metal are, respectively 
(a) 6,3,6,0 b) 7,2,7,1 
(с) 7,1, 64 d) 6,3,6,4 
The structure of the tetrathionate ion is 

o 


| 
b 5. 
Жо 


2- 2. 
ом AS] 
d) E S 
оо 


The dipole moment of HBr is 0.78 x 10 75 esu cm 
and interatomic spacing is 1.41 A. The % ionic 
character of HBr is 

(a) 7-5 (b) 11-5 


For 


(c) 15 (d) 27 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


The disperse phase in colloidal iron(III) hydroxide 

and colloidal gold is positively and negatively 

charged respectively. Which of the following is not 
correct? 

(a) Magnesium chloride solution coagulates the 
gold sol more readily than iron(III) hydroxide 
sol. 

(b) Sodium sulphate solution causes coagulation in 
both sols. 

(c) Mixing of the sols has no effect. 

(d) Coagulation in both sols can be brought about 
by electrophoresis. 


In a cubic crystal of CsCl (density = 3.97 g/cm?) 
the eight corners are occupied by CI ions with 
Cs* ions at the centre. The distance between the 
neighbouring Св” and СІ ions is 


(a) 4.21 Å (b) 3.00 А (c) 3.57 А (d) 4.57 А 


‘The type of hybrid orbitals used by chlorine atom in 
CIO; is 


(а) sp? (b) sp 
(c) sp (d) none of these. 
d(AG) 

If AG = AH - TAS and AG = AH + T "dT then 
variation of EMF of a cell, with temperature T, is 
given by 

AS AS AH AG 

b) -— d) — 

() nF e nF (9 nF @ пЕ 


When К›СгО, is added to CuSO, solution, there is 

formation of CuCrO, and CuCr,O 7. Formation of 

CuCr;O; is due to 

(a) basic nature of CuSO, solution which converts 
СО? to Cr;02- 

(b) acidic nature of CuSO, solution which converts 
CrOZ" to Cr,02- 

(c) CuSO, has a typical property of converting 
СгО to СОЈ“ 

(d) none of the above is correct. 


Time taken for an electron to complete one 
revolution in the Bohr orbit of hydrogen atom is 


22. 29 nh 
(a) 4n mr (b) 5 
n Ат тт 
2nmr 
©) тр (d) 2nmr 


The acid used for the determination of molecular 
weight of amines is 


19; 


20. 


(а) Н,РїСЬ (b) picric acid 

(c) HAuCl, (d) н,50, 

A complex of a certain metal ion has a magnetic 
moment of 4.90 B.M. Another complex of the 
same metal in the same oxidation state has a zero 


magnetic moment. The central metal ion could be 
(a) Сі” (b) Mn" (c) Бе (а) re^ 


Which of the following reactions is a condensation 
reaction? 

(а) HCHO — Paraformaldehyde 

(b) СЊСНО —— Paraldehyde 

(с) CH4COCH; —> Mesityl oxide 

(d) CH} = СН, —o Polyethylene 


NUMERICAL VALUE TYPE 


21. 


22. 


23. 


24. 


25. 


The reaction, 2AB) + 2C) > Аз + 2BC(y, 
proceeds according to the mechanism : 


(I) 2AB= A,B, (fast) 
(П) A,B, + С— АВ+ ВС (slow) 
(III) A,B + C —o A; + BC (fast) 


Тһе К, for the step I is 107 M^! and rate constant for 
the step II is 3.0 x 1073 mol? L min’. 

The initial rate taking [AB] = 0.2 M and [C] 20.5 M 
will be x x 1073 M min^!. The value of x is 


When А; and B; are allowed to react, the equilibrium 
constant of the reaction at 27 °C is found (K, = 4). 


Аз) + Bag) == 2AB g) 
The equilibrium concentration of AB will be 


The longest wavelength doublet absorption 
transition is observed at 589 and 589.6 nm. Energy 
difference between two excited states is x x 10 7? kJ. 
Тһе value of x 15 


The pH at which Mg(OH), begins to precipitate 
from a solution containing 0.1 M Ма" ions is 4 
[Kp for Mg(OH), = 1.0 x107!!] 


A 2 L vessel is filled with air at 50 °C and a pressure 
of 3 atm. The temperature is now raised to 200 °C. 
A valve is now opened so that the pressure inside 
drops to one atm. The fraction of the total number 
of moles, inside escaped on opening the valve will 
be К 

(Assume no change in the volume of the container). 


Eu 
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SOLUTIONS 


1. 


о 


(с) : Conversion of n-hexane into benzene 
involves removal of six H-atoms. Therefore, 
this process is either called dehydrogenation or 
aromatization. 


(4): 
о 


V20. 
(oo >» | 


"А anhydride 
(b) : Since C4H4O on treatment with I, + NaOH 
gives CHI,, therefore, C;HgO must be a dimethyl 
ketone, i.e., CH4COCH,. If this is so then, X must 
be CH;CHOHCH3. 
d): foe Fd? 


О + 4650 + 4CO; 


ЈЕ, 1 Е 

ntete => In 1 = a 
Ў 0.0001x 2200 
100 


E, = 11.05 kcal/mol 

(b) : In aqueous solution, phenol ionises to form 
phenoxide ion. Due to the presence of negative 
charge, the oxygen of the phenoxide ion donates 
electrons to the benzene ring to a large extent. As 
a result, the ring gets highly activated and hence, 
trisubstituion occurs. 

On the other hand, in non-polar solvents the 
ionization of phenol is greatly suppressed. 
Consequently, the ring is activated only slightly and 
hence, only monosubstitution occurs. 


OH 
вун,О "uS 
OH Br 
2,4,6-tribromophenol 
OH OH 
Br 
Br,/CC 
г/ССІ, Ol P 
0°C 
o-bromophenol Br 
p-bromophenol 
(d) : Hydroxylation of alkene using НО 


HCO H (peracid) is anti-addition. 


xe (S-on 


1, 2-Cyclohexanediol (trans) 


H,0, 
"неон > 
код 
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^ 


8. 


10. 


11. 


12. 


13. 


(4: NH,C1 + Ка;НРО,—ЭҖаМН,НРО,. 4420 
(А) 


Microcosmic sal! 
Heat 
NaMnPO, «Нем. NaPO; 
Violet bead nO (в) 
(С) 
(d) : All LABS detergents are not biodegradable 
and some of them cause pollution and are 
hazaradous to human civilization. 
(a) : Coordination number of Co in 
[Co(NH3)5CO4]CIO, = 6 
Oxidation number of Co in [Co(NH3);CO3]* 
= х-2=+1 > x=+3 
Со“ (Z = 27) : 30 
Number of d-electrons = 6 


3d 4s 4p 
собхну;соз':[ @ Dee] хх] кре] 


аз 
There аге по unpaired electrons. 
(c = : Tetrathionate ion (S02) : 
о 
p ZINC 
ой] No 
(b) : Dipole moment of HBr (when 100% ionic) 
= 4:8 x 107! x 141 x 105 cm 
= 6:768 x 10718 esu cm 
Actual dipole moment = 0-78 x 107? esu cm 
96 ionic character 


_ 078x107? 


тр * 100 = 11-52 = 11.5 
6-768 x107 


(c) : When positive and negative sols are mixed, 
they coagulate each other. 


(c) : Ina unit cell, there is one Cs* (from body 
centre) and E x8- J one СГ, ie, one CsCl 
molecule. 
Е ZxM 
а xN А 
1х 168.36 


ui rmm 

=> a=4.13 x 10°% cm = 4.13 А 

For a cube of side length 4.13 A, 

Diagonal = „За = 43 x 4132 7.15 А 

As it is a bcc with Cs* at centre (radius r*) and СІ at 
corners (radius r ), so 
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14. 


15. 


16. 
17. 


19; 


20. 


e 


art «2r 2715 Аогт +r = 3.57 А 

i.e, Distance between neighbouring Cs* and СГ 

= 3.57 А 

(а) : Hybridisation (Н) = СА + (VE - V - C)/2 

СА = Group atoms attached to central atom 

VE = Valence electrons of central atom 

V = Valency of central atom 

C = Charge over the molecule 
Н-3-(7-6-(-1)/2-4 

As molecule is having hybridisation number 4. So, 

it has sp? hybridisation. 


(a) : On comparison, 


AS= ЕН л ACFE) EE: ) 
ат ат ат 
ae 
dT) nF 
(b) 
(a) : By Bohr’s postulate, 
nh 
mvr-n— or, у= 
2n 2лтт 
No. of revolutions рег second 
Е velocity 
circumference of the orbit 
v nh 1 nh 
=— = х— = 
2nr 2mmr 2лғ алат? jr ed 
nx mr 


Time taken for one revolution = 


. (a) : The acid used is H5PtCl,. It is a solution of 


platinic chloride, PtCl, in conc. НСІ. 

2R МН, + H5[PtClj] — [R - NH], + [РЕСІ] 
Alkylamine  Platinichloride 

Chloroplatinates on ignition leave a residue of 
metallic platinum. This reaction is employed in 
determining molecular weight of amines. 

(d) : Magnetic moment = 4.90 B.M. ; 4 unpaired 
electrons 

Magnetic moment = 0 ; 0 unpaired electron 

To have either four or zero unpaired electrons, the 
configuration must be 49. Hence, the central metal 
ion should be Fe?*. 


(c) : The formation of mesityl oxide from acetone 
isa condensation reaction. On treatment with conc. 
NaOH in the presence of dry HCl gas, acetone 
forms mesityl oxide through the intermediate 
formation of diacetone alcohol. 
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21. 


.. (i) 
where, k is the rate constant 
The equilibrium constant, K, for the step I is 
_ [42B] = 2 
unt = [A,B,]=K,[AB] 
Putting this in equation (i), we get 
Rate of reaction = ЕКДАВГІСІ 
= K[ABI'[C] 
= [АВ [С] ii) 

where К = К.К, = rate constant of reaction. 

Equation (ii) is the rate law of reaction, 

initial rate = 3.0 x 1073 x 10? x (0.2)(0.5) 

= 0.3 x 0.04 x 0.5 = 0.006 М min! 
=6x 10° M тіп! 
22. (0.66): Азу + Big) == 2AB) 
2 4 

t = = 0 

0 4 4 

t 2-х 4-х 2х 

^ 4 4 4 

_ [АВ]? 
[A5](B5] 
[2x/4} 4x? 
(2-4 (4-ч) x?-6x48 
4 4 

Monthly Test Drive CLASS ХІ 8171577197843 4 
1. b 2. (Q 3 (d 4. (d 5. (d 
6. (© 7. (d 8. 0б 9. (9 10. (а) 
11. (d) 12. (9 13. (a) 14. (b) 15. (0 
16. (9 17. (d) 18. (D 19. (9 20. (cd) 
21. (bc) 22. (acd) 23. (abcd)24. (4) 25. (2) 
26. (7) 27. (9 28. (9 29. (9 30. (b) 


СНА 
% —O-«H B usd 
CH; Е 
Acetone H de 
CH; 
TES E —CH—CO—CH, 
-H2 
CH SH H 
Diacetone alcohol 
CH3 
C=CH—CO— CH; 
CH; Mesityl oxide 
(6) : Rate of reaction = Rate of step II 


(the slowest step) 
=> Rate of reaction e [A,B ][C] = k[A5B5][C] 


х2 -бх+8= х2, 2. х-- 


3 
2. 2 4 
[AB]=—~ 2 x 20.66 M 
4 4 3 


23. (3.31): Step I : Wavelength (А) = 589 nm 
= 589 x10? m 


8 
Frequency (v) = E. EIU. 
À 589x10? 
= 5.093 x 10!" cycles per sec 
Step II : Wavelength (A) = 589.6 nm = 589.6 x 10° т 


é 3x108 


X 589.6х10-? 

= 5.088 x 10" cycles per sec 

Energy difference between two excited states, 

AE = 6.626 x 10734 (5.093 – 5.088)1014 
= 6626x107 x 5x10? x 105 2331x107] 
-331x107 kJ 

24. (9) : Ky, for Mg(OH); = 1.0 x 10! 
[Mg**] [OH]? = (0.1) x [OH]? = 1.0 x 10! 


[он-р = 200“ 


v 


=107° 


oH caine Tür io ier. 
lon ]-10*;pr*]- P -10* 5 


Physics For You 2019 
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25. (0.77): Given that, У = 2L, 
T, = 50 + 273 = 323 К,Р, = 3 atm 
On heating У = 2L 
Т, = 200 + 273 = 473 


Р,=? 
Р Р 
Using P-T law, + = = 
T T, 
„= XM —4.39atm 
323 
and n oe Эке =0.226 


СОЕТ 0.0821x323 ` 
Now valve is opened till the pressure is maintained 


at 1 atm. 
Thus, at constant V and T, Pec n 
Pron у. le Meg 
P,_ n "-— 0226 _ 0.052 
l па 4.39 
Moles escaped out = 0.226 – 0.052 = 0.174 


.174 
Fraction of moles escaped out = eu. 0. 
0.226 
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PAPER - I 


PRACTICE PAPER 


SECTION 1 (Maximum Marks : 12) 


. This section contains FOUR (04) questions. 
è Each question has FOUR options. ONLY ONE of these 
four options is the correct answer. 
e For each question, choose the option corresponding to 
the correct answer. 
e Answer to each question will be evaluated according to 
the following marking scheme : 
Full Marks : +3 If ONLY the correct option is 
chosen. 
Zero Marks : 0 If none of the options is chosen 
(i.e. the question is unanswered). 
Negative Marks: —1 In all other cases. 


1. A certain dye absorbs light of à = 4530 A and then 
fluorescence light of 5080 A. Assuming that under 
given conditions 47% of the absorbed energy is 
re-emitted out as fluorescence, calculate the ratio of 
quanta emitted out to the no. of quanta absorbed. 
(a) 0.901 (b) 0.527 (с) 0.725 (d) 1.09 


2. Klin acetone, undergoes Sy2 reaction with each P, 
Q, R and S. The rates of the reaction vary as 


H3C-Cl > с 
(Р) (0) 
о 
СІ 
CI 
(R) (S) 


(a) P>Q>R>S (b S>P>R>Q 
(c) P>R>Q>S (d) R>P>S>Q 

3. Calculate the amount of polythene formed from 
20 kg of calcium carbide from the reactions given 
below: 


CaC, + 2Н›О —>Ca(OH), + СН, 


Pd-BaSO, 
HC=CH +H, —— — 3» СН,=Сн, 
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nCH,=CH, ——> (СН,-СН;), 
Polythene 


(а) 28g (Ы) 6g (c) 9kg (d) 64kg 
FeCr,O, (chromite) is converted to Cr by following 
steps : 

Chromite —— Ма;СтО, Hy Cr,03 Шы Cy 

I, Папа Ш are 


I II Ш 
(а) Na,CO,/air, A © С. 
(b) NaOH/air, А СА ALA 
(c) NaOH/air, A СА Pb, A 


(d) conc. Н50,,А NH,Cl GA 


SECTION 2 (Maximum Marks : 32) 


This section contains EIGHT (08) questions. 

Each question has FOUR options. ONE OR MORE 

THAN ONE of these four option(s) is(are) correct 

answer(s). 

For each question, choose the option(s) corresponding 

to (all) the correct answer(s). 

Answer to each question will be evaluated according to the 

following marking scheme : 

Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

Partial Marks: +3 Ifall the four options are correct 
but ONLY three options are 
chosen. 

Partial Marks: +2 If three or more options are 
correct but ONLY two options 
are chosen and both of which are 
correct. 

Partial Marks: +1 If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 

Zero Marks: 0 If none of the options is chosen 
(i.e. the question is unanswered). 

Negative Marks: —1 In all other cases. 


6. 


Forexample, inaquestion, if (a), (b) and (d) arethe ONLY 
three options corresponding to correct answers, then 
choosing ONLY (a), (b) and (d) will get -4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
choosing ONLY (a) and (d) will get -2 marks; 
choosing ONLY (b) and (d) will get -2 marks; 
choosing ONLY (a) will get -1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e. the question is unanswered) 
will get 0 marks ; and 

choosing any other combination of options will get 
-І mark. 


Choose the inappropriate statement(s) regarding 
the following reaction : 


CY 


(a) Syn addition of -H (from ВН;) and -OH (from 
solution) occurs. 

(b) Syn addition of -H (from ВН;) and -OH (from 
Н;О;) occurs. 

(c) The product is optically active. 

(d) Addition follows anti-Markownikoff's 
orientation. 


BH, 
ОН, H,O, 


In a 1% order reaction, amount of the substance 
left after n half-lives and average life of a 15 order 
reaction respectively are 


[Aj] 1 [Aj] 1 

шы Cre 

(c) ШЫ, аах (d) Ы УР 
n 


Which of the following statements are correct? 

(a) Each atom has at least one orbital, symmetrical 
about the nucleus. 

(b) Each orbit has at least one orbital, symmetrical 
about the nucleus. 

(c) Number of electrons in Ne having their angular 
momentum equal to zero are four. 

(d) Number of waves made by an electron in an 
orbit is equal to number of orbit. 


KMnO; + gas ‘B’ 


Aq. suspension 


H,O; + gas ‘В’ 

иЗ of white solid 
Br;-water + gas ‘В’ 

2-Wi 8 ASE ) H;50, 


Which of the following reagents can be used as ‘P’? 


10. 


11. 


12. 


(а) О; (b) Excess Cl, water 
(c) Conc. HNO; (d) HCl 


Na5C50, + H9$0, — (А) + Ма;50, 


A 
ЊО +(Х) + (Y) 
Burns with Turns lime 


yellow flame water milky 
Which of the following reactions will give both 
gases (X) and (Y)? 


(a) H,C0,—-9 (b) со, ——> 


(c) нсоока—8—> (d) HCOOAg —— 


Identify the binary mixture(s) that can be separated 
into individual compounds, by differential 
extraction, as shown in the given scheme : 


Binary mixture 
containing 


NaOH, 
(а) Compound 1 + Compound 2 


Compound 1 
and 
Compound 2 


NaHCO, 
ston) Compound 1 + Compound 2 


(а) C6H5OH and CsH;COOH 
(b) СеН5СООН and C;H;CH,OH 
(c) С6Н5СН,ОН and СНОН 
(d) C;H;CH,OH and CsH;CH;,COOH 
Which of the following represents the correct 
order? 
+ + + 
(a) Stability : CH; < CH; — CH, < CH, — CH — CH; 
i 
< (СНС 
(b) Stability: CH, < CH;—CH, < CH3—CH— CH; 
< (СНС 
(c) Hyperconjugation : CH; — «CH; — CH; — 
< (CH3),CH — «(CH3),C— 
(d) Basic nature : CH; > NH, >OH>F 
If T is the time required by electron in taking one 
round in an orbit, п represents the number of waves 
in an orbit, r represents the radius of orbit, then 
which have the value of 1/2 for 279 orbit of Н and 
4" orbit of He*? 


(ә 2 (ы аю. 
r + 
4(He*) 4(He*) 
n E. 

(ә e a 
" не) 4(He*) 
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SECTION 3 (Maximum Marks : 18) 


15. 


This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +3 If ONLY the correct numerical 
value is entered. 
Zero Marks : 0 Inall other cases. 


. How many terminal alkynes isomers are possible 


for the formula СН |07 


. How many of the isomeric ketones having the 


molecular formula СеН 20 undergo iodoform test? 


The total number of carboxylic acid groups in the 
product P is 


16. 


О О 
y LOAs p 
2. Оз 
3. H0; 


О 


A tetrapeptide has — СООН group on alanine. This 
produces glycine (Gly), valine (Val), phenyl alanine 
(Phe) and alanine (Ala), on complete hydrolysis. For 
this tetrapeptide, the number of possible sequences 
(primary structures) with — NH, group attached to 
a chiral center is 


. If edge fraction unoccupied in ideal anti- 


fluorite structure is x. Calculate the value of Z 


С Z-—— ) 
0.097 


. m-Phenylenediamine when treated with NaNO; 


and НСІ at 0-5 °C undergoes self-coupling reaction 
to produce a trimer, known as Bismarck brown. The 
total number of nitrogen atoms in the final product is 


PAPER - II 
SECTION 1 (Maximum Marks : 32) 


© 


This section contains EIGHT (08) questions. 

Each question has FOUR options. ONE OR MORE 
THAN ONE of these four option(s) is(are) correct 
answer(s). 

For each question, choose the option(s) corresponding 
to (all) correct answer(s). 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +4 If only (all) the correct option(s) 
is (are) chosen. 

If all the four options are correct 
but ONLY three options are 
chosen. 

If three or more options are 
correct but ONLY two options 
are chosen and both of which are 
correct. 

If two or more options are 
correct but ONLY one option is 
chosen and it is a correct option. 
If none of the options is chosen 
(i.e. the question is unanswered). 
-1 In all other cases. 


Partial Marks: +3 


Partial Marks : 


Partial Marks : 


Zero Marks : 0 


Negative Marks : 


Forexample, ina question, (а), (b) and (d) arethe ONLY 
three options corresponding to correct answers, then 
choosing ONLY (a), (b) and (d) will get -4 marks; 
choosing ONLY (a) and (b) will get +2 marks; 
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choosing ONLY (a) and (d) will get +2 marks; 
choosing ONLY (b) and (d) will get +2 marks; 
choosing ONLY (a) will get +1 mark; 

choosing ONLY (b) will get +1 mark; 

choosing ONLY (d) will get +1 mark; 

choosing no option (i.e. the question is unanswered) 
will get 0 marks ; and 

choosing any other combination of options will get -1 


mark. 


A mixture of two inorganic salts gives following 

chemical reactivity : 

(i) Mixture on reaction with dilute H5SO, 
produces a colourless and unpleasant gas which 
turns acidified potassium dichromate paper 
green. 

(ii) Mixture on reaction with concentrated H5SO, 
gives reddish brown gas which does not 
produce orange red spots on starch paper. 

(iii) The mixture gives white precipitate with barium 
chloride solution which is soluble in dilute HCI. 

(iv) The sodium carbonate extract of mixture 
responds to brown ring test. 

The mixture contains 

(a) soi and NO; anions 

(b) 527 and NO; anions 

(с) SO} and NO; anions 


(d) SOi and Br anions. 


From the following data, mark the option(s) where 
AH is correctly written for the given reaction. 
Given: Haq) + OH (ag) > H,0 АН = -57.3 kJ/mol 
АН, шол Of HA(g = -70.7 kJ/mol 

AA olution of ВОН = 20 kJ/mol 

AHionisation Of HA = 15 kJ/mol and ВОН is a strong 
base. 


Reaction A,H(kJ/mol) 


(а) HA (aq) „ВОН (aq) —> BA(ag) HO -42.3 
(b) НА + ВОН —> BA (ag) + НО -93 
(c) HA —9 Hia + A (ag) -55.7 
(9) ВОН) —9 Вид + ОНС -20 


The hemiacetal form of glucose is indicated by 
(a) reaction with (СН;СО);О 

(b) oxidation with Tollens’ reagent 

(c) reduction with HI/P 

(d) glycoside formation. 


месоој OENE у (в, 


(ii) HNO, 
(iii) ОН” 
Which of the following statements are correct about 
the given reactions sequence? 
(a) The compounds (B) and (C), respectively, are 
Ме — N = C = 0 and MeNHCOOMe. 
(b) The compounds (B) and (C), respectively, are Et 
—N=C=Oand MeNH;. 
(c) The reaction proceeds via the formation of acyl 
nitrene (MeCON:) as the intermediate species. 
(d) The reaction proceeds via the formation of acyl 
nitrene (EtCON:) as the intermediate species. 


MeOH >(C) 


Which of the following substrates will give 
rearranged product in hydration reaction? 
(a) CH; — q —CH=CH, 


CH; 
(b) CH; —$ — CH; — CH= СН, 
(c) CH; — CH = CH; 


Њ CH; 
x | 
(d ‘SC=CH—C—CH, 
Ph? | 
CH; 


Identify compound(s) in which gauche conformer 
is more stable than staggered. 

(a) 1, 2-Difluoroethane (b) Chloropropane 

(c) Ethylene glycol (d) Succinic acid 


Which among the following statements is/are correct? 
(a) XeF, and SbF; combine to form salt. 


(b) He and Ne do not form clathrates. 

(c) He has lowest b.pt. in its group. 

(d) He diffuses through rubber and polyvinyl 
chloride. 


Which statements are correct about lactose? 

(a) (C; - B) (OH) of glucose is linked with 
(С, ОН) of galactose. 

(b) (С, - B) (OH) of galactose is linked with 
(C4—OH) of B-glucose. 

(c) It is hydrolysed both by amylase and lactase. 

(d) It exhibits mutarotation. 


Section 2 (Maximum Marks : 18) 


10. 


Il. 


12. 


13; 


This section contains SIX (06) questions. The answer to 
each question is a NUMERICAL VALUE. 

For each question, enter the correct numerical value of 
the answer using the mouse and the on-screen virtual 
numeric keypad in the place designated to enter the 
answer. If the numerical value has more than two 
decimal places, truncate/round-off the value to TWO 
decimal places. 

Answer to each question will be evaluated according to 
the following marking scheme : 


Full Marks : +3 If ONLY the correct numerical 
value is entered. 
Zero Marks : 0 Inall other cases. 


A 20 mL urea solution of 2% (w/v) is mixed with 
80 mL of glucose solution of 4% (w/v) at 300 K. 
The osmotic pressure of the solution in atm will be 
A compound of mol. wt. 180 is acetylated to give a 
compound of mol. wt. 390. The number of amino 
groups in the initial compound 55 — . 


A decapeptide (mol. wt. 796) on complete 
hydrolysis gives glycine, alanine and phenylalanine. 
Glycine contributes 47.096 to the total weight of the 
hydrolysed products. The number of glycine units 
present in the decapeptide is 


When (S)-2-chloropentane reacts with NaOH in 
75 per cent ethanol and 25 per cent acetone follows 
rate law : 


dil. H,SO. 
So VV = Ру +P, 
P, and Р, products are identified by 
(a) Tollens reagent (b) Iodoform test 
(c) Br; + H5O test (d) 1% ofalkaline KMnO,. 


© 
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14, 


Mark the incorrect statement(s). 

(a) Potassium dichromate oxidises a secondary 
alcohol into a ketone. 

(b) Potassium permanganate is a weaker oxidising 
agent than potassium dichromate. 

(c) Potassium dichromate oxidises a secondary 
alcohol into aldehyde. 

(d) Alkaline KMnO, solution oxidises tertiary 
alcohol to a mixture of a ketone and an acid. 


SECTION 3 (Maximum Marks : 12) 


16. 


Ф 


‚Ми + Оз === 


This section contains FOUR (04) questions. 

Each question has TWO (02) matching lists: LIST-I 
and LIST-II. 

FOUR options are given representing matching of 
elements from LIST-I and LIST-II. ONLY ONE of these 
four options corresponds to a correct matching. 

For each question, choose the option corresponding to 
the correct matching. 

For each question, marks will be awarded according to 
the following marking scheme: 


Full Marks : +3 If | ONLY the option 
corresponding to the correct 
matching is chosen. 

Zero Marks : 0 If none of the options is 


chosen (i.e. the 
unanswered). 
Negative Marks: -1 In all other cases. 


question is 


. Match List-I with List-II. 


List-I 
Ng) + ЭН) = 
ЭМН); AH =-ve 


List-II 

p. Kincreases with increase 
in temperature 

q. K decreases with increase in 


23О( ; AH =+уе temperature 


Ао + Big) === 220) г. Pressure has no effect 


+ Dig; AH = +ve 

РС) == PCl) + s. Moles of product increase 

Су; AH =+ve due to addition of inert 
gas at constant pressure 


The correct option is 
(а) Aps;Bq;Cor;Doqgs 
(5) А >а;Во— рт Со $5; р р, s 
(с) А >урВо— фг; Сә 45: 0 —5 
(d A> qr; Bp; Cq s; Dpr 
Match compounds in List-I with characteristics in 
List-II. 
List-I List-II 
А. K MnO; p. Transition element in +6 state 
B. KMnO, 


q. Oxidising agent in acidic medium 
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17. 


18. 


C. К-Сі;О; г. Manufactured from pyrolusite ore 
D. KCrO, s. Manufactured from chromite ore 
The correct option is 
(a) A—r;B—s;C—pq;D-rs 
(D A—7s;B—pq;Crs;D—q 
(с) A—5pr;B—ps;Coqs;D—rzs 
(d A—pr;B—qr;Copqs;Dops 
Match the compound in List-I with their common 
name in List-II. 

List-I List-II 
A. HOCH;(CHOH)4CH;OH р. Oil of mirbane 
B. (H9N),C =NH 


q. Carbolic acid 


C. C;H,OH г. Sorbitol 
D. СНО; s. Guanidine 
The correct option is 
(a) A> q;B>r;C>p;Ds 
(b) A>s;B>p;C>r;D>q 
(с) A—r;Bs;Cq;Dop 
(d A>p;B>4q;C>r;Ds 
Match the reaction in List-I with their name/ 
process іп List-II. 
List-I List-II 
А. CH; - O` + СН; - СНХ р. Oxidation 
-->СН;ОС;Н; 
В. Сн; а. Williamson's 
о-сн—сн=сн, synthesis 
© | 
QC. 
CH;— CH= СНС,Н, 
2СН;СН;ОН + Н,5О, т. Dehydration 
—45 CH,CH,OCH,CH; 
D. (СНО + О —> 5. Claisen 
(CH;OOH)OCH; rearrangement 
The correct option is 
(а) A>s;B>p;C>r;D>q 
(b) A>q;B>s;C>r;D4p 
(с) A —r;B-—p;C-9:;D-»s 
(d А—урВог; С; р —у а 
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7; 


» 


» 


> 


m 


(b): E of light absorbed in one photon = - д0 


absorbed 
Let n; photons are absorbed, therefore, 


hc 
Total energy absorbed = UAM 
absorbed 
Now, E of light re-emitted out in one photon 


hc 


E 
Let n, photons are re-emitted then, 


emitted 


[4 


Total energy re-emitted out = n; x 
emitted 


As given, Eabsorbed X = Ere-emitted 


a 
100 
hc ne 47 РИТ he 
1 = 
absorbed 0 emitted 
n, = 47 е А нед _ 47 5080 

100 4530 


n 100 Jabsorbed 


72. = 0,527 
n 


(b): 
leaving group) will be exerted by 


-I effect at 0 carbon (carbon attached to 
G — 
hence (S) will be most reactive. à 
(с): Molecular mass of CaC; = 40 + 24 = 64 

64 kg of CaC, gives = 28 kg of ethene 


20 kg of CaC, will give = = x 20 = 8.75 kg 
6 =9 ч polythene 


(b): FeCr,0, === "===> Na,CrO, СА Cr); 


ALA yo, 


(а, c) : -OH comes from Н;О;, 


H34C H 
D ACH; 
WE el a 
ТОН ен 
н он 
Enantiomers 
(а; €) 5 


(Racemic mixture) 
half-life — ы 


B y 
он H,O; 


Amount of the substance left after one 


Amount of the substance left after two half-lives 
_ Hál (АЈ 
22 > 
Amount of substance left after three half-lives 


_ 1А] АЫ 
2 9p" m 

A 

Amount of the қыта left after п half-lives = Шы 
2 

t; 
and avg. life (т =—12_ = 144% | 
passe bs 0.693 ш 
(a, b, с, d,) 
(а, b, с) : Оз, СІ, water and conc. HNO; being 


strong oxidants will oxidise sulphur (present in aq. 
suspension of white solid) into H5SO,. 


(a, b) : Na,C,O, + #50, —>H,C,0, + Ма;50, 


H;,0,— 59 H,0-4 GO CO, ~ 
V v 
FeC,0,—*-9 FeO + СО +С0, 
2HCOONa э NaC,0, + H 
2HCOOAg —— Ag + HCOOH + СО, 


10. (b, d): 
aq. NaOH 
(b) een + СВБСЊОН ————> 
2 1 (Soluble) 
+ 2(insoluble) 
| NaHCO, 
1 (soluble) + 2(insoluble) 
(d) ее ОН + СН;СН,СООН нон, 
2 (insoluble) 
+ 2(soluble) 
aq. NaHCO, 
l(insoluble) + 2(soluble) 
11. (a; b, c, d) 


. (ab, c):r,- rx п/2 


пн) = (н) X 2 = 476) 


2 2 
"NN. LM LIMEN qM 
че) Z 2 bas» 
2 2 е 
nr An^mr 
T= —x2nm- 
3 2 
T= Tw | m 
z ГА 
20) = 55 Tay = 8н) 
(ay 
set) = т Тн) = 16 ің) 
Dg _1 
4(Het ) 
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No. of waves in an orbit = No. of orbit 
Тэн 


Бы! 
"ане? =e 

E 
ње 2х2 => Ен TE xY 


" E x2 
Не) = 7737 
4 Ене?) 

13. (4): CH;CH,CH,CH,C=CH 
(CH3),CHCH,C=CH, (CH;);CC=CH 
CH,CH;CH — C=CH 

| 


Ен у 


CH; 
14. (4): Four isomeric ketones i.e., 
CH3;COCH,CH,CH;CH3, CH4COCH(CH3)CH;CH;, 


CH;COCH;CH(CHj); and CH4COC(CH;); undergo 
iodoform test. 


15. (2): 
О о 
" COOH 
о њо’, 
COOH 
О о 


о 


о 
aco. Ја 
9) 
HOOC «9н: 
ноос * ~ 
[9] 
16. (4): Following combinations are каш for 
tetrapeptide : 
Val - Phe - Gly - Ala; Val - Gly - Phe - Ala 


Phe - Gly - Val - Ala; Phe - Val - Gly - Ala 
1. Inallabove sequence C-terminal is alanine. 
2. Glycine is optically inactive amino acid, 
hence it should not be N-terminal so, only above 
combination are possible. 
17. (3): Fraction of edge unoccupied (x) = gee 
ror, x= 202 =) 
а= 2427, х= 
ИРДЕ 
x | 0.293 _ 
En 097 0.097 _ 
18. (8): 


NH, 


©, 


0414 02 293 


> = 
N,CI 


NaNO;/HCl 
— => 
0-5*C 


NH, 


trimerisation 


Кон self coupling 


N=N NH, 
H,N 


N=N NH, 


H,N 
(Bismarck Brown) 
PAPER - Il 
1. (a):(i) Ма;50 + H,SO, — Na,SO, + НО 
+ 501 


K;Cr;O; + H,SO, + 380, —> KSO, 
+ Сг,(50,)з + H2O 
(Green) 
(ii) ЧО; + 280, ——9 4NO,T + O;T + 807 
+ 2H,O 
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As it does not produce orange red spots on starch 
paper, it cannot be Вг». So, the anion is NO3. 

(iii) SOF + Ba?* ——> BaSO, (white) 
SO} + 2H* — 50,7 + H,O 

(iv) 2NO; + 49,80, + 6Fe** ——» 6Fe** + 2NO T 

+ 4804" + 40 

Fe?” + 5H,O + NO —> [Fe(H,0);NO]** 

(a,b, с): (а) ДАН = 15 - 57.3 = -42.3 kJ/mol 

(b) HA + ВОН) "> BA aq) + H20 
-70.7 kJ 20 kJ 


HA (ag) BOH (aq) 


-42.3 kJ 


A,H = -70.7 + 20 - 42.3 = -93 kJ/mol 
A = 
() НА Ay Haq) + Атда) 
E 


HA (aq) 
A,H = -70.7 + 15 = -55.7 kJ/mol 
(d) ВОН ——> BOH (qq); AH = 20 kJ/mol 
BOH (aq) — Bia) + ОНС АН = -57.3 kJ/mol 
Total AH = 20 - 57.3 = -37.3 kJ/mol 
(a, d) : Glucose -*Pbydride pyridine ‚ Pentaacetate 
[ion derivative 


Form oxime |кнон 


No reaction 
Confirms cyclic structure 


Glycoside is functionally acetal which is formed 
from hemiacetal. 


15 


(a,c) : It is an example of Lossen rearrangement 
reaction. 


о о 
Ме он Mes y Ме Posts 


r 


О 
HNO. 
и ж 10 
Ме NHOH 


9 О 
а - al FEST è- c 8 
p NM. 


Acyl nitrene 


i 
MeO — С— NH — Me 
(С) 


6. 


9. 


HÜ HO, Nt 
H4O* + к= — us 
F 
(кей : CH, — CH н F 
F F 
H 
ЕН 


Delocalisation of bond-pair e of C-H 
bond in parallel ABMO of C-F is possible; 
leads to stability in gauche form 


8- 
C... à 
H CH; 
(b CI— CH; — CH; — CH; 
H 
H H 


Due to +I nature of -CH;, 5+ created on it while -I 
nature of -Cl induce 6- on it. Thus, dipole-dipole 
interaction leads to stability of gauche conformation. 


Q— 4 —H-bonding 


() CH,—-CH, H O—H 
OH он yy Hu 
H H-bonding 
О OH 
ПРА - 
91 
CH;—CH, H C—OH 
(d HOOC COOH q 
H 
(a, b, c, d) 


(b,d) : Amylase hydrolyses o-linkage. It exhibits 
mutarotation, since in B-D-glucose C-1 (ОН) 
group is hemiacetalic. 


(6.02): m=—“_ RT 
MV 


B (=) (>) «АТ 
M Јука M glucose У 

Now, 2220 

100 


Warea in 20 mL = 045 


Welucose ІП 80 mL = 


4x80 35 g 
100 
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Е Е „32 | „ 0.0821 x 300 x 1000 
60 180 100 
(е У-204%0-100шш.- 100 1 ) 
1000 
T = 6.02 atm 
10. (5) : Difference in mass of compounds 


© 


= 390 - 180 = 210 
Weight of CH4CO — group = 43 
Replacement of —H by —COCH; group will cause 
increase of 42 in mass. 


Therefore, no. of —NH, groups = E =5 
. (6): (9—CO—NH—()—CO—NH- (f) ~ 
Decapeptide 
CH; — COOH 
905. (X) | + 
NH, Glycine 
CH; 


| 
(Y) CH —COOH + 
NH, 
(Z) Ph—CH,— єн —COOH 


Alanine 


NH, 
Phenylalanine 

Total wt. of amino acids after addition of 9 mole of 
H,O = 796 + 9 x 18 = 958 
Since contribution of glycine is 47%. 

Total mass of glycine = 958 x 0.47 = 450 
Molar mass of glycine = 75 
Therefore, no. of glycine molecules = 
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12. 


13. 


14. 


15, 
17; 


450/75 =6 18. (b) 


Master Resource Books in Chemistry 


—6 
3x10 > [substrate 
(8): %Sy1 = азо 
2.35 x10 ° [subs.] x 1.5 


+3х 10 Ó[subs.] 
= 7.824 = 8 
fa, by: > б YV dil. H,SO4 
о+н 
Ht 


о 


tautomerisation, H, 
= 


о “о/м 
(P5) 

(b, c, d) : In acidic medium, KMnO, gives 5 oxygen 
while acidic K;Cr5O; gives 3 oxygen and secondary 
alcohols are oxidised to ketones. 

Tertiary alcohols are resistance to oxidation in 
neutral or alkaline KMnO, solution but are readily 
oxidised in acidic solution (KMnO;/H5SO,) to a 
mixture ofa ketone and an acid each contains lesser 
number of carbon atoms than the original alcohol. 


(b) 16. (d) 


(с): (A) HOCH,(CHOH),CH,OH 
Sorbitol 


NH 
(в) HN-C-NH, (©) 
Guanidine 


NO, 


OH 


Carbolic acid 


(D) 
Oil of mirbane 


9e 


e 
> 
Interactive 
Organ|« 
Chemistry 


ACID-BASE TITRATIONS 


Titrations have wide applications in food industry, medical 


CONCEPT 


field as well as in automotive industry. In medical, it is used to 
determine proper concentration of anaesthetics and to 
measure glucose level in the blood. In automotive, it is used 
during production of biodiesel fuel. 


Weak 
acid-Weak base 
In the titration of СН;СООН 
with NH,OH the pHat the equivalence 
point lies between 6.5-7.5 but no sharp 

change in pH is observed in these titrations. 
Thus, no simple indicator can be used for the 
| detection ofthe equivalence point. 


Strong 
acid-Strong base 
In the titration of НСІ with 
NaOH , the equivalence point lies in 

the pH range of 4-10. Thus, methyl orange 
(pH range 3.2-4.5) methyl red (pH rang 
4.2-6.3) and phenolphthalein (pH ran 


i 8.3-10) will be the suitable indicators. 
| 


12 12 
n Titration А 10 
9 C E) 
8 urves Ё в 
2 £7 
6 T 6 
5 215 
4 4 
3 3 
2 
22.5 25 27.5 30 22. 25 27.5 30 


Volume of base (mL) > Volume of base (mL) — 


a  — 


=т= Weak 
acid-Strong base 
In the titration of СН;СООН 
with NaOH, the equivalence point 
lies between the pH range 7.5-10. Hence, 
phenolphthalein (pH range 8.3-10) will be 
the suitable indicator. 


Strong 
acid-Weak base 
In the titration of HCl with 
NH, OH, the pH at equivalence point 
lies between the pH range 4-6.5.Thus, 
methyl orange (pH range 3.1-4.4) or methyl | 
red (pH range 4.2-6.3) will be the suitable | 


12 | | indicators. Importa 
10 10 
19 1% Terms 
28 8 
87 87 
26 56 
as z5 
4 “4 
3 3 
2 2 
225 25 275 225 25 275 30 
Volume of base (mL) > Volume of base (mL) > 
— B 


* Titration is the measurement 10 the volume of a solution of one reactant ‘that i is ТЕТІН to react completely with a Rote amount of anot 
reactant. 

* The solution which is to be titrated is called titrate. 

e The solution with which the titration is to be done is called the titrant. 

e The substance usually added into the solution taken in the titration flask to detect the equivalence point is called an indicator. The equivalence р 
is the ideal point for the completion of titration, i.e., it is the exact point in a titration when moles of one titrant becomes equal to the moles of 
substance being titrated. 

• The end pointis the point at which the indicator just changes its colour. End point indicates that equivalence point has been reached. 

• The point at which there is a sudden change in pH when a very small amount of the titrant is added to the titrate is called point of inflection. 

е The curve between pH values of the solution and the volume of titrant added as the titration proceeds is called a titration curve. 

* The determination of concentration of bases by titration with a standard acid is called acidimetry. 

e The determination of concentration of acids by titration with a standard base is called alkalimetry. 

| Types of Indicators 

|. Self indicator : A substance is said to be self indicator if it itself acts as an indicator in titration e.g., potassium permanganate (KMnO,) and ox 
acid (COOH),. 

• External indicator : In some redox titrations, the end point is detected with the help of a substance which is not added to the solution being titre 
but used outside the titrating system, e.g., potassium ferricyanide. 

е Internal indicator : The substance or reagents which are added to the solution in the conical flask or beaker during the titration to find out the « 
point, e.g., phenolphthalein, methyl orange, starch solution, etc. 


EXTRACTION OF SOME METALS 


Technological development for extraction of metals from 
low grade ores is an emerging and important area due to 
depletion of high grade ore resources. Hydrometallurgy, in 
principle, can provide viable technical options for 
processing lean ores. 


Furnace Double 
charge cup 
(ore + coke) and cone 
Iron (Fe) + Limestone arrangement 


(Pig iron) 
* Concentration: The crushed ore is 
oncentrated by gravity separation and 


Furnace gases 
containing 25% CO 
used to heat 
incoming air blast 


Ore loses 
moisture and 
becomes more 


orous - - 2 я 
th floatation process (for sulphide ores). Slag Баай Fire bricks Reaictioa | begins der erm 
valcination : Ore is heated strongly in the | СаСО, у э CaO, + СО, Steel shell FeO i sce. » Eu a HS a 
esence of a limited supply of air in a / Сао, + SiOx.) > poe Ее,Оз + СО  2FeO, + СО; 


Reduction completed 
Melting of slag FeO,, + С Э Fe; + СО, 

andiron Ре; Оз + ЗС ове у + ЗСО 
Fluid slag and 


liquid Fe trickle 
down into hearth 


-verberatory furnace. Sulphide ores are 
roasted to their oxides. 


* Smelting : Calcined ore is 


smelted in a blast furnace. Coke burns to form СО», 


which on passing up the 
furnace through more 
hot coke, is reduced to CO 
С) + Ox 2 СО) 
СО) +С) ә 2206 


FeO(5 * Сі; > Fei * СО) 


Tuyeres Hot air blast 


Molten pig iron 
pe Blast Furnace Slag 


Sodium chloride 


Sodium (Na) 
(Down's process) 
* The oxides of highly electropositive 
metals like Na, K, Mg, Al requires very high 
emperature for reduction. 
These metals are extracted by the electrolysis of their 
ides, hydroxides or chlorides in fused state. 
\ small amount of some other salt is added to lower 
e fusion temperature or to increase the conductivity 
г both. 
Electrolysis of fused mixture of NaCl and 
CaCl: 
Cathode: Ма" + e- — Nav) 


Molten 
sodium 


Ring-shaped 
steel cathode 


Graphite anode 
Molten NaCl and CaCl, 


1 
Anode: Cl — —Cl,,,) +e 
2 20 


Aluminium (Al) 
(Hall - Heroult process) 
* Process of obtaining aluminium by 
electrolysis of a mixture of purified 


Carbon Anode 


alumina, cryolite and fluorspar. 
Purified alumina is obtained by calcination of 
bauxite ore (Al,O,.xH,0). 

Electrolytic reactions involved: 
Cathode: AI, +3e — Alyy 
Anode: Cip + Onel) > CO *2e 


Powdered 
Coke 


Carbon lining 
(Cathode) 


Outlet for 


aluminium 


Molten aluminium 


PRACTICE PAPER 


BITSAT = 


Which of the following reactions show the reducing 
property of hydrochloric acid? 

(а) ZnCO3 + 2НС1—› ZnCl, + H5O + CO, 

(b) Mg + 2HCl — MgCl, + H5 

(c) MnO, + 4HCI > MnCl, + 2H50 + Cl, 

(d) NH4OH + HCI 2 NH,CI + H,O 


Reduction potentials of some ions are given below. 
Arrange them in decreasing order of oxidising 


power. 
Ion CIO; 


Reduction potential (E?) 1.19 У 1.65 V 


IO; BrO; 


1.74V 


(a) ClO; > IO; > BrO; 
(с) BrO; > I0; > ClO; 


(b) IO; > BrO; > CIO; 
(d) Вго; > CIO; > IO; 
Which of the following will not give iodoform test? 
(a) n-Butyl alcohol (b) sec-Butyl alcohol 

(c) Acetophenone (d) Acetaldehyde 


Energy of an electron in hydrogen atom is given 
13.6 

by Е-----еУ. Which one of the following 
n 

statements is true if п is changed from 1 to 3? 

Energy will 


(a) decrease three times (b) increase three times 
(c) increase nine times (d) decrease nine times. 


Inthe coagulation of a positive sol, the flocculation 
powers of СГ, 507, РО» and [Fe(CN)g]- 
the order 

(a) Cl” > SO} »[F((CNXI^ > PO?” 


(b) Cl” > PO} > 5025 »[Fe(CN)]- 
(с) [Fe(CN),]*" > PO > 8027 > 7 
(d) Cl” » S07 > РОЈ >ГЕ(см) 


are in 


10. 


Exam date: 


6" to 10" 
August 2020 


Which of the following complexes formed by Cu?* 
ions is most stable? 

(а) Си2+ ANH, = [Си(МН)), | "Лов K = 11.6 
(b) Cu?* + 4CN^ = [Cu(CN), |“ ; log К = 27.3 

(с) Са?" + 2en = [Cu(en), *;log K = 15.4 

(d) Са?” +4H,0 < [Cu(H,0),]"*; log K = 8.9 


The correct decreasing order of acidic character is 
(a) HCIO » HBrO » HIO 
(b) HIO > HBrO > HCIO 
(c) HBrO > НО > НО 
(d) НСІО > НО > НВгО 


Cellulose, the most important constituent of plant 

cell wall, is made up of 

(a) branched chain of glucose molecules linked 
by о (1 —> 6) glycosidic bonds at the site of 
branching 

(b) unbranched chain of glucose molecules linked 
by o (1 —> 4) glycosidic bonds 

(c) branched chain of glucose molecules linked by 
В (1 — 4) glycosidic bond in straight chain 
and а (1 -> 6) glycosidic bond at the site of 
branching 

(d) unbranched chain of glucose molecules linked 
by B (1 — 4) glycosidic bonds. 


1.020 g of metallic oxide contains 0.540 g of 
the metal. If the specific heat of the metal, M is 
0.216 cal deg !g ', the molecular formula of its 
oxide is 
(a) MO (Ы) №0; (c) M;O, (d) M,0 
The most stable conformation of chlorocyclohexane 
at room temperature is 

CI H 


\ i Y ја 
(а) (b) 
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Ф 


11. 


12. 


13. 


(c) (d) 
H а 


а H 


Identify the correct statement for change in 

Gibbs’ energy for a system (AGsystem) at constant 

temperature and pressure. 

(a) If AG stem = 0, the system has attained 
equilibrium. 

(b) ҒАС, tem = 0, the system is still moving in a 
particular direction. 

(c) If AG, stem = 0, the process is not spontaneous. 

(d) If AGsystem = 0, the process is spontaneous. 


The emf of the three galvanic cells given below are 
represented by E}, E; and Ез 

L Zn|Zn? (1M) || Са? (1 M) | Cu 

П. Zn | Zn?* (0.1 M) || Са?“ (1 M) | Cu 

Ш. Zn | Zn?* (1 M) || Cu?* (0.1 M) | Cu 

Which of the following is true? 

(а) E, > E> E (b) E; > Е > E, 

(c) E,» E,» Е, (d) E, > E,» E3 


1500 mL flask contains 400 mg О, and 60 mg Н, at 
100°C. What is the total pressure in the flask? 


(a) 0.66 atm (b) 0.867 atm 
(c) 8.67 atm (d) 13.47 atm 
14. Which of the following does not represent the 


15. 


16. 


ө 


correct order of the property indicated? 

(а) Sct > Cr** > Без“ > Мп?* Ionic radii 
(b) Sc < Ti < Cr < Mn Density 

(с) Mn?* > №2+ < Co^* < re?* Ionic radii 
(d) FeO < CaO > MnO > CuO Basic nature 


A red coloured oxide (X) on treatment with 
conc. HNO; gives a compound (Y). (Y) with НСІ 
produces a chloride (Z) which is insoluble in cold 
water but soluble in hot water. (Z) can also be 
formed by treating (X) with conc. HCl. Compounds 
X, Y and Z are 

(а) РБЗО,, РБО;, PbCl, 

(b) Mn304, MnO;, MnCl, 

(с) Fe3O,, Fe203, FeCl; 

(d) Fe3O,, FeO, FeCl, 


Which is not true about the coordination compound 
[Co(en); CL;]CI? 

(a) It exhibits geometrical isomerism. 

(b) It exhibits optical isomerism. 

(c) It exhibits ionisation isomerism. 

(d) It is an octahedral complex. 
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17, 


18. 


19. 


20. 


21. 


22. 


23. 


Polarity in a molecule and hence, the dipole moment 
depends primarily on electronegativity of the 
constituent atoms and shape of a molecule. Which 
of the following has the highest dipole moment? 

(a) CO, (b) HI (c HO (0) SO; 

The rapid change of pH near the stoichiometric 
point of an acid-base titration is the basis of 
indicator detection. pH of the solution is related 
to the ratio of the concentration of conjugate acid 
(HIn) and base (In ) forms of the indicator by the 
expression 
[In ] 
[HIn 
[HIn 
[In^ 


[HIn 


[In^ 
[In 
(d) lo 

5 Hn 
Correct set of four quantum numbers for the 
valence (outermost) electron of rubidium (Z = 37) 
is 
(а) 5,0,0,+2 
а) SOs 


(a) log =pK,+pH 


(b) log =K,+pH 


(c) log =pH-pK, 


-pH-pK, 


1 
b) 5,1,0,+— 
(b) 2 


1 1 
(с) Ке (d) 6,0,0,+5 
If Kyptagcns) = 1 x 107 and Kepfaggr] = 5 x 107° 
then the value of simultaneous solubility of AgCNS 
and AgBr in a solution of water will be 
(а) 8.16 x 107, 4.08 x 107 
(b) 4.08 x 107, 8.16 x 107 
(c) 8.16, 4.08 
(d) 1x 107,5 x 1073 


Which of the following reactions depicts the 
oxidising property of SO,? 

(a) SO; + H20 —> H550, 

(b) 29,5 + SO, —> 35 + 2H;O 

(c) Cl, + SO; — 50, СЂ 

(d) 2MnO;+5SO, + 20 —> 5801 + 2Mn^* + 4H* 


500 mL of a hydrocarbon gas burnt in excess of 
oxygen yielded 2500 mL of CO, and 3.0 L of water 
vapour. The formula of the hydrocarbon is 

(а) СНу (b CH, (с) OH, (д) C3H6 
The compound in which carbon uses only sp?-hybrid 
orbitals for bond formation is 

(а) (CH3);C—CHO (Ы) (CH3);C-OH 

(c) NH;CONH; (d) HCOOH 


Tic s FASTEST SELLING GUIDE 


МТС BITSAT Power Guide is тс INDIAS MOST AUTHEN 


not only the most exhaustive 
prep-tool, but also the only 
book available at present, 
updated as per the latest 
BITSAT syllabus for students 
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EE 
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24. 


25. 


26. 


27. 


28. 


29, 


30. 


o 


Which among the following is aromatic? 


@ [| | | (b) С) g 
(©) О (d) (О 


RCH,CH,OH canbeconverted toRCH,CH,COOH 
by the following sequence of reagents. 

(a) PBr3,KCN,H;0* (b) РВгз, KCN, H,/Pt 

(c) KCN, H,0* (d) HCN, PBr;, 450" 


Which of the following statements is not true? 

(a) London smog is a mixture of smoke and fog. 

(b) London smog is oxidising in nature. 

(c) Photochemical smog causes irritation in eyes. 

(d) Photochemical smog results in the formation of 
PAN. 


An element with molar mass 2.7 x 10? kg mol! 
forms a cubic unit cell with edge length 405 pm. If 
its density is 2.7 x 10? kg m 2, what is the nature of 
the cubic unit cell? 

(a) Simple cubic (b) Face-centred 

(c) Body-centred (d) End-centred 


The ease of dehydrohalogenation with alcoholic KOH 
in case of 1-Chloroethane (I), 2-Chloropropane (II) 
and 2-Chloro-2-methylpropane (III) is of the order 
(a) III» II» I (b) I» IL» III 
(c) II» I5 III (d) I» III» II 


‘The correct order of reactivity towards electrophilic 
substitution is 


(a) benzene > phenol > benzoic acid > 
chlorobenzene 

(b) phenol > benzene > chlorobenzene > benzoic 
acid 

(c) chlorobenzene > benzoic acid > phenol > 
benzene 


(d) benzoic acid > chlorobenzene > benzene > 
phenol. 

Fora reaction, 2Kqg + L(y  2M(g; AU°=-10.5kJ 

and AS? = - 44.1 J K`. Calculate AG? for the 

reaction and predict whether the reaction will be 

spontaneous or non-spontaneous? 

(a) AG? = + 0.16 kJ, non-spontaneous 

(b) AG? = - 0.16 kJ, spontaneous 

(c) AG? = + 26.12 kJ, non-spontaneous 

(d) AG? = -26.12 kJ, spontaneous 
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32. 


38. 


34. 


35, 


The vapour pressure of benzene at a certain 
temperature is 640 mm of Hg. A non-volatile and 
non-electrolyte solid weighing 2.175 g is added 
to 39.08 g of benzene. The vapour pressure of the 
solution is 600 mm of Hg. What is the molecular 
weight of solid substance? 

(а) 59.5 g mol! (b) 69.5 g mol! 

(с) 79.6 g тог! (d) 79.9 g тог! 


The two isomers X and Y with the formula 
Сг(Н,О);5СІВг were taken for experiment on 
depression in freezing point. It was found that one 
mole of X gave depression corresponding to 2 moles 
of particles and one mole of Y gave depression due 
to 3 moles of particles. The structural formulae of X 
and Y respectively are 

(а) [Cr(H5O)sCI]Br;; [Cr(H5O),Br;]Cl. Н;О 

(b) [Cr(H50)sCI]Br;; ІСг(Н;О);СІВі;|.2 H;O 
(с) [Cr(H,O);Br]BrCl; [Cr(H5O),CIBr]Br. Н;О 
(d) [Cr(H5O),Br;]CI.H5O; [Cr(H5O)sCI]Br; 


The correct order of basicities of the following 
compounds is 


NH 
CH;- CC, снұсн,хн, 
@ ш) 
i 
(СН;);ЧН CH4—C—NH, 
(ш) (IV) 


(a) Il» I» HI» IV 
(c) III» I» II» IV 


(b) I» HI » II» IV 
(d) I II» III» IV 


In complex hydrides, hydride ions act as ligand 
and are coordinated to metal ions. These hydrides 
are good reducing agents. Which of the following 
hydrides is not a complex hydride? 

(a) ЛАН, (b) NaBH, 

(c) (AIH3), (d) LiBH, 


Match the column I with column II and mark the 
appropriate choice. 


Column I (Property) pec 
(A) Element with highest second (i) Сі 
ionisation enthalpy 
(B) | Element with highest third (ii) | Си 
ionisation enthalpy | | 
(C) M in М(СО) с is (іі) Zn 
(D) | Element with highest heat of | (iv) | Ni 


atomisation 


36. 


37. 


38. 


39. 


40. 


(a) (A) > Gi), (B) > (iii), (C) > (i), (D) > (іу) 
(b) (A) > Gv), (B) > (iii), (C) > (i), (D) > (ii) 
(c) (A) > (iii), (B) > (i), (С) > (ii), (D) > (іу) 
(d) (A) > 0), (B) 2 (ii), (C) > (iii), (D) > (іу) 


The Diels—Alder reaction between 1,3-cyclohexa- 
diene and acrylonitrile gives the adduct, 


CN 
Its IUPAC name is 
(a) bicyclo [2.2.2] oct-2-en-5-nitrile 
(b) bicyclo [2.2.2] oct-5-en-2-carbonitrile 
(c) 3-cyano bicyclo [2.2.2] oct-5-ene 
(d) 2-cyano bicyclo [2.2.2] oct-5-ene. 


Give the decreasing order of reactivities of the 
following monomers towards cationic addition 
polymerisation. 

I. MeCH=CH, П. PhCH=CH, 


Ш. CH— CH—COOMe IV. CH,=CH—Cl 


(а) I» II II» IV (b) II» I» IV » III 
(c) Il» I» HI» IV (d) I» IL» IV >Ш 


For which of the following amino acids, van-Slyke 
estimation method is not applicable? 

(a) Alanine (b) Aspartic acid 

(c) Serine (d) Proline 


The appropriate reagent for the transformation 


me рү 
H 


(a) Zn-Hg, НСІ (о NH,NH,, ОН" 

(c) Нум (d) мавн, 

Which of the following sets of reactants is used for 
the preparation of paracetamol from phenol? 

(a) HNO3, Н-/Ра, (CH3CO),0 

(b) H55O,, H,/Pd, (СН;СО);О 

(с) Сена Ст, SnCl,/HCl, (CH;CO),0 

(d) Br,/H,0,Zn/HCI, (СНҘСО);О 


сн;сн; 


SOLUTIONS 


1. 


2. 


(с): НСІ is oxidised by strong oxidising agents 
like manganese dioxide, lead dioxide, potassium 
permanganate, potassium dichromate, etc. hence, 
acts as a reducing agent. 

MnO, + АНС] —> MnCl, + 2H50 + Cl, 


(c): Higher the reduction potential value of a 


10. 


species, greater is its tendency to undergo reduction 
and stronger is the oxidising power. 
BrO; >1О > ClOg 
EIV 174 1.65 119 

(a): Iodoform test is given by the compounds 
containing CH4CO— group or CH4CH(OH)— 
group (which is oxidised to CH4CO— group). 
Sample is heated with I, and NaOH, the 
existence of yellow ppt. indicates the presence of 
СНУСО— group or CH;CH(OH)— group. 
e.g., CH;CHO + 31, + ANaOH —> 

CHI; + HCOONa + 3Nal + ЗНО 


Iodoform 
(yellow ppt.) 


[0] 
CH;CH,OH — > CH;CHO ~op? СНІ, 


‘s n-Butyl alcohol (CH;CH;CH,CH,OH) does 
not give iodoform test as it does not possess the 
СН;СО- or CH;CH(OH)— group. 


(d): Е ie, when п = 3; E decreases nine 
п 
times. 


(c): According to Hardy—Schulze rule, the 
flocculation power is directly proportional to the 
charge. Thus, correct order is : 

[ве(СМ)е]“ > PO} > 502 > СГ 
(b): Stability of a complex depends upon the value 
of stability constant. Higher the value of K, more 
stable is the complex. Since, K is highest when log K 
is 27.3. 
Thus, [Cu(CN)4]- is the most stable complex 
among the given complexes. 


(a): Acidity decreases as the electronegativity of 
the central halogen decreases from СІ to I in HXO 
(oxoacids). 

(d) 

(b): Mass of oxygen in the oxide 


= (1.020 – 0.540) = 0.480 g 


Equivalent mass of the metal — : a x8=9.0 


According to Dulong and Petit's law, 


6.4 6.4 
Approx. atomic mass = =——— = 29.63 
sp. heat 0.216 
t. 29.6 
Valency of the metal — Su e 
eq.mass 9.0 


Hence, the formula of the oxide is M,O3. 


(d): In this conformer Cl is at equatorial position 
and is least hindered. 
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11. 


12. 


13. 


14. 


15. 


16. 


Ф 


(a): When AG,,, = 0, the system is in equilibrium. 


ue ЕТ [Zn] 
(9): Eeen = Рош - In "m 


^ Egg = Eten 


Eee = Ёсе — 


[207] _ 
[Cu?*] ET M 


|= 


For III, 


š 0.0591 
Ece = Ecel — п 
Ej» E,» E; 


-3 
(b): Number of moles of О, = wa a 


M 
= 0.0125 


w _ 60x10? 


Number of moles of Н, = — = =0.03 
M 2 


From, pV = nRT, 
0.0125 x 0.0821 x 373 


1500 х 1073 
= 0.255 atm 
0.03 x 0.0821 x 373 
1500 x10? 
= 0.612 atm 
Total pressure = 0.255 + 0.612 = 0.867 atm 


(а): Ionic radius of Fe?* (0.64 À) is less than that of 
Мп?" (0.66 A). Other properties vary as indicated. 


(a): Compound X, Y and Z are РЬ;О,, PbO, and 
PbCL. 
Pb4O,-- 4HNO; ->2РЬ(МО;); + PbO, + 24,0 

(X) (Y) 
PbO, + АНС]  PbCL, + 20 + Cl, 

(2) 

РЬСІ, is insoluble in cold water but soluble in hot 
water. 
РЬ,О; + 8НСІ > ЗРБСЂ + 4H50 + Cl, 

(X) (2) 
(с): Ionisation isomerism arises when е 
coordination compounds give different ions 
in solution, this condition is not satisfied with 
[Co(en)5 CL ]CI. 
It is an octahedral complex. 


Partial pressure of О, = 


Partial pressure of H5 = 
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18. 


19. 


20. 


en а Е 
4 á \ 
еп 
а 
cis-form trans-form 
Geometrical isomers 
aN E en | ы 
cl 
a а 
еп en 
cis-d-isomer cis-l-isomer 
Optical isomers 


(c): CO, being symmetrical has zero dipole 
moment. Among HI, SO; and НО, dipole moment 
is highest for H5O as the central atom in it contains 
2 lone pairs. 


^ 
О S, 
AN DES 
нэт; Н” “H ; ОК о 
џ= 0.38 р р = 1.840 џ= 1.600 
(d): For HIn = H* + In 
_ [H*][In7] 
d [HIn] 
Па] 
H=pK, +1 


Па | 

[HIn] 

(a): The electronic configuration of Rb is [Kr] 55! 
Thus, its valence electron enters in 5s-orbital. 

For 5s orbital, n = 5 

1 = 0 (as orbital is s) 


or pH- pK, =log 


1 
m = -l to +l including zero, m = 0; $= а 
Thus, the correct set of quantum numbers for the 


1 
valence electron of rubidium is 5,0, %4% 


(a): Let the solubility of AgCNS апа AgBr in water 
be x and y respectively. 
AgCNS == Ар” + CNST 

x x 


AgBr == Ag’ + Br 


y » 
[Ag] = (x + у), [CNS] = x; [Br] = у 
Kp[Agcns] = [Ag] [СМГ] = x(x + y) 


21 


22. 


23. 


=> 1х1072 = х(х+у) (i) 
and Kyp(agpr] = [Ag ][Br ] = у(х + y) 
= 5x10? = у(х + у) ...(ii) 


On solving Eq. (i) and (ii), we get 
х= 8.16 x 107 mol/L 
у = 4.08 x 107 mol/L 


. (b): 2H5S + SO; — 35 + 2Н,0 


Here SO, acts as an oxidising agent and thus 
oxidises H5S(-2) to S(0). 


y 
(a): C,H, afez] 0, хС0+Н0( 
500 mL 0 0 


500x mL x 500 mL 


Initial vol. 


After reaction 0 
is complete 


Now, 500x = 2500 
"х= 5 
5007 _ 3000 
2 
“y= 12 
Thus, the formula of alkane is С$Н|›. 
(b): The complete of the 
compounds are as follows : 
H 


| 
T ay EE 


structures given 


(a) 


(b) 


(All carbons are sp? hybridised) 


но 
| | | 
(c) H—N—C—N-H 


sp? 


H—CzO 


(4) 
ыс (sp? hybridised) 
O—H 


Thus, (CH;);C—OH uses only its sp*-hybrid 
orbitals for bond formation. 


24. 


25. 


26. 


27. 


28. 


29. 


2- 
(d): compound 7) has 8 + 2 = 107-electrons, 


hence it is aromatic. 


[| has Але and O 


has 8ле then, these 
are antiaromatic compounds while О has 


8 + 1 = 9ne , hence, it is non-aromatic. 


(а): RCH,CH,OH > nCH,CH;Br > 


RCH;CH;CN m RCH,CH,COOH 

(b): London or photochemical smog are the 
mixture of smoke and fog. London smog is formed 
in cool humid climate when carbon soot particles 
combine with gaseous oxides of sulphur. Since in 
this type of smog, carbon and SO, are present, it 
is reducing in nature. Photochemical smog, on 
the other hand occurs in warm, dry and sunny 
climate. It results in the formation of PAN. Since in 
photochemical smog, Оз is present, it irritates the 
eyes, nose, lungs, etc. 


(b): Number of atoms present in the unit cell 


Given, М = 2.7 x 107 kg mol! 
а = 405 pm = 405 x 107 m = 4.05 x 107m 
d - 27 x 10° kg m? 
N, = 6.022 x 10? mol! 

Hence, 

"* (27x10) kg m ?)(4.05x107 1 m)? х(6.022х1073 mol!) 


(27% 1072 kg mol!) 
=4 

Since, there are four atoms per unit cell, the cubic 
unit cell must be face-centred. 

(a): Dehydrohalogenation reaction is also called 
D-elimination reaction and the reactivity of 
haloalkanes towards elimination reaction is: 

ear et. 


> » GJ 
ЖТ қ 
cl а 
2-Chloro-2-methylpropane 2-Chloropropane 1-Chloroethane 
3 2 ІР 
ш II I 
(b): In general, electron releasing groups activate 
and electron withdrawing groups deactivate the 
benzene ring towards electrophilic substitution. 


© 
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30. 


31 


32. 


33. 


о 


Р° – 
. (b): 5 = 
®: — 


Hence, the correct order is : 


9-9-9- 


COOH 


(а): Ку * Lg > 2Mqg 
Ang 22-3--1 
AH = AU + An,RT 
= -10.5 x 10° + (-1 x 8.314 x 298) 


= -10500 + (-2477.572) = -12977.57 J = -12.98 kJ 
AG? = AH? - TAS? 

= -12.98 - 298 (- 44.1 x 1073) 

= - 12.98 + 13.14 = 0.16 kJ 
Since AG? is +ve hence it is a non-spontaneous 
reaction. 


Р, 


m M 


м/т can be neglected in the denominator as 
compared to W/M. 


wM- 640 — 600 
m “Ww 640 
w М 40 2.175 x78 40 
x = => = 
m W 640 mx 39.08 640 
2.175 x 78 
=——- 020 = 69.46 р mol | 
39.08 “40 


(d): The structural formula of the complex X is 
[Cr(H5O),Br;]CI-H5O, one mole of which gives 
2 moles of particles, i.e., [Cr(H,O),Br,]* + СГ 
and the formula of the complex Y is [Cr(H5O)sCI]Br;, 
one mole of which gives 3 moles of particles, i.e., 
[Cr(H,0);Cl]?* + 2Br". 


H 
(b): InCH4— Он. lone pair оп —NH; remains 


more available for donation and its conjugate acid is 
resonance stabilised thus, it is most basic. Between 
CH3CH,NH) and (CH3);NH, the later is more basic 
because of the presence of two alkyl groups which 
facilitate the donation of lone pair of electrons. 


|| 
CH4—C—NH, is least basic as the lone pair of N 
is involve in resonance. 


e9 о 
Пу. | + 
CH;—C--NH, <> CH4—C-—NH; 
Thus, the correct order of basicity is I > III > II > IV. 
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34. 


35. 


36. 


37. 


38. 


39. 


(с): (AIH3),, is a polymeric hydride like (ВеН;),, 
(MgH,),, etc. 


(a) 


(b): r 


1 
у см 


Bicyclo [2.2.2] edd and abie 
(b): Cationic polymerisation is favoured by the 
presence of electron donating group (eg, Me 
group). The more the electron donating group, the 
more stable is the intermediate carbocation, and as a 
result more favoured is the cationic polymerisation. 


ЖМ рен 
Stability of Ce )is 
(ч Ht + 
п. Ph*+CH*CH,—> Ph—CH—CH, 
(+R and -I effects of Ph) 
+ + 
L мез-сн Ен,-> Me—CH—CH, 
(+I effect of Ме) 
m N H+ + 
:CI+CH=CH, “+> ClCH—CH; 
(-I and + R effect of Cl) 
| + 
fica C- ove HE А 
СН;-СН-»-СООМе 
(-І effect of COOMe) 


The decreasing reactivity order towards cation 
polymerisation is (II) > (I) > (IV) > (III). 


Ill. 


(d): Proline has a 2° amino group. Hence, it is not 
estimated by this method. 

(b): -СОСН; group can be reduced to -CH;CH; 
by either Zn-Hg, HCl or NH,NH;, ОН“ but with 
os HCl, aaa of alcohol takes a 


40. “6 


HNO, 
(OR. adem" 
Phenol 


NO; 
p-Nitrophenol mI.» 
OH 
(CH3CO),0 
(Acetylation) 
NHCOCH; 
Paracetamol 
i ФФ 


MONTHLY TEST 


DRIVE 


his specially d 


correct 


Total Marks : 120 


NEET 


Only One Option Correct Type 


1. At the same temperature calculate the ratio of 
average velocity of SO; to CH4. 
(а) 2:3  (b)3:4 (с) 1:2 (d) 156 


2. In which of the following the oxidation number of 
oxygen has been arranged in increasing order? 
(a) ОЕ; < КО, < BaO; < О; 
(b) ВаО; < KO; < Оз < OF; 
(c) BaO, < Оз < OF; < КО, 
(d) ОЕ; < O; < КО, < BaO, 


3. Foran indicator, HIn 
HIn == Ht +" 
A B 
as the pH changes from pKj, - 1 to pKj, + 1, [B] 
(a) will vary from 0.1 to 10 [A] 
(b) will vary from 10 to 0.1 
(c) will vary from 1 to 10 
(d) will vary from 10 to 1. 


4. If30 mL of H5 and 20 mL of O; react to form water, 
what is left at the end of the reaction? 
(a) 10 mL of H5 (b) 5mL of H5 
(с) 10 mL of O, (d) 5 mL of О; 


5. The enthalpy of hydrogenation of cyclohexene is 
-119.5 kJ mol". If resonance energy of benzene 
is -150.4 kJ mol’, its enthalpy of hydrogenation 
would be 
(а) -269.9 kJ mol! (Б) -358.5 kJ тог! 

(c) -508.9 kj mol! (4) -208.1 kJ mor! 


10. 


Time Taken : 60 Min. 


Borate salts when heated with conc. H5SO, and 
C5H5OH produce characteristic green colouration 
on flame due to the formation of a volatile compound 
(а) (C,Hs)3B (b) Вн, 

(c) (C;H5),BO; (d) B203 

In diborane (B;H,) there are 

(a) three 3c-2e bonds and three 2c-2e bonds 

(b) four 3c-2e bonds and two 2c-2e bonds 

(c) two 3c-2e bonds and four 2c-2e bonds 

(d) none of the above. 


Cl, and SO, are pollutants but used in bleaching of 
textiles. Bleaching action of Cl, and SO; is due to 


Cl, SO, 
(a) oxidation oxidation 
(b) reduction reduction 
(c) reduction oxidation 
(d) oxidation reduction 
The correct IUPAC name of 
HOOC — CH — СООН is 
| 
COOH 


(а) 2-carboxypropane-1, 3-dioic acid 
(b) 2-carboxymalonic acid 

(c) 1, 1,1-tricarboxymethane 

(d) propane-1, 2, 3-tricarboxylic acid. 


(CH3);CHCH —CH, changes to A, B and C by 
using 
(CH,),CHCH,CH,OH, (CH;),CHCHCH, қ 


OH 
(A) (B) 
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11. 


12. 


(CH;),CHCH,CH, 
OH 
С 


(а) H,O/H*, BH;-THE/H,0,-NaOH, 
Hg(OAc); /NaBH,-NaOH 
(b) H50/H*, Hg(OAc)3/NaBHy-NaOH, 
BH, THF/H;O;.NaOH 
(c) BH THE/H,O NaOH, 
Hg(OAc);/ NaBHy-NaOH, H,O/H* 
(d) BHy-THE/H,O,-NaOH, Н,О/Н”, 
Hg(OAc);/NaBH,:NaOH 


The number of electrons involved in the reduction 
of nitrate ion to hydrazine is 

(a) 8 (b) 7 

(c) 5 (d) 3 


A certain mass of gas occupies a volume of 300 cc at 
27°C and 620 mm pressure. The volume of this gas 
at 47°C and 640 mm pressure will be 

(a) 400 cc (b) 510 cc 

(c) 312 cc (d) 350 cc 


Assertion & Reason Type 


Directions : In the following questions, a statement of 
assertion is followed by a statement of reason. Mark the correct 
choice as : 


(a) 


14. 


15. 


о 


If both assertion and reason аге true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : It is impossible to determine the exact 


position and exact momentum of an electron 
simultaneously. 
Reason : The path of an electron in an atom is 
clearly defined. 


Assertion : Kjeldahl method is not applicable to 
nitro compound, azo compound and pyridine. 
Reason : Kjeldahl method is used for halogen 
estimation. 


Assertion : Bromobenzene upon reaction with 
Brj/Fe gives 1, 4-dibromobenzene as the major 
product. 

Reason : In bromobenzene, the inductive effect 
of the bromo group is more dominant than the 
mesomeric effect in directing the incoming 
electrophile. 
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16. 


17. 


18. 


19. 


20. 


21. 


JEE MAIN / JEE ADVANCED 


Only One Option Correct Type 


An inorganic compound (X) which produces brick 
red colouration as flame. When (X) dissolves in 
water produces alkaline solution and a combustible 
gas (Y).(X) and (Y) are respectively. 

(а) CaO, О; (b) Саз№,, МН; 

(с) СаСОз, СО; (d) Сан, H5 


The correct order of acidic strength is 

(a) CLO; > SO; > P4010 

(b) КО > CaO > MgO 

(с) CO; > М0; > SO, 

(d) Ма;0 > MgO > AbO; 

The degree of dissociation of dinitrogen tetraoxide, 
КО —? 2NO», at temperature Т and total 
pressure P is а. Which one of the following is the 
correct expression for the equilibrium constant 
(Ky) at this temperature? 


2а о2р 
(а) а-о)? (b) а-о) 
ло? 402 Р 
— d 
© 0-92) @ 4-2) 


The configuration of 2, 3-dichloropentane whose 
structure is shown, is 


Hs 
H а 
а H 
CH,CH, 
(a) 2R,3R (b) 2R, 38 
(с) 25,3R (d) 25, 38 


More than One Options Correct Type 


Which of the following are wrong statements? 

(a) NO is more harmful than NO;. 

(b) SO; is more harmful than 503. 

(с) Acid rain contains mainly HNO3. 

(d) Acid rain contains mainly H5SO, and lesser 
concentrations of HNO; and НСІ. 


22.44 kJ energy is required to convert 8 g of 
gaseous atom of metal M to Мо if LE., of metal 
М = 374 kJ/mol. Select correct statement for 
metal M. 

(a) 0.6 mole gaseous ion (M^) are formed. 

(b) Same energy can convert all Мо to м Я 

(с) Atomic mass of metal = 133.33 g mol”. 

(d) 3.613 x 1022 atoms of M are converted to му. 


22. H5 can be obtained from 28. 
(a) the reaction of water with ionic hydrides 
(b) water gas by oxidation of CO into CO; (by 
steam) which can be easily removed by 
dissolving іп Н;О 
(с) electrolysis of water 
(d) reaction of NaOH with Zn. 29 


23. Isotones of Тебе аге 
77 
(а) бе (b) 33As (с) 345e (d) Zise 


Numerical Value Туре 


с-сы -Мамн, р, 
24. сн, С--СН 2050" 24 pao, В 


Total number of deuterium atoms іп the final 
product is 


25. How many of the following metals liberate 
dihydrogen from water either at room temperature 
or on heating? 30. 
Zn, Mg, Na, Al, Ti, Cr, W 


26. The equilibrium constant K,, for the given reaction 
is found to be x x 10719, 
AgClis) = Ар (aq) + Cl (aq) 
Using the data AG*;(AgCI) = -109.4 kJ, 
AG*/(Ag*) = 77.1 kJ and AG*((CI) = - 131.2 KJ. 
The value of x is 
Matrix Match Type 


BeO and Ве(ОН), are amphoteric while the oxides and 
hydroxides of other alkaline earth metals are basic. The 
solubility of hydroxides increases as we move down the 
group from Be to Ba but the solubility of sulphates and 
carbonates decreases in that order. The thermal stability 
of carbonates and sulphates of alkaline earth metals 
increases from Be to Ba as we move from top to bottom 
in the group. 
27. Which of the following metal carbonates 

decomposes on heating? 

(а) МСО; (b) Na,CO; 

(c) КСО; (d) Rb;CO3; 


No. of questions attempted 90-75% J GOOD WORK ! 
No. of questions correct 74-60% 7 SATISFACTORY ! 


The solubility in water of sulphates down the Be 
group is Be > Mg > Ca > Sr > Ba. This is due to 

(a) high heat of solvation for smaller ions like Be?* 
(b) increasing molecular weight 

(c) decreasing lattice energy 

(d) increase in melting points. 


. Match the molecules given in Column I with their 


characteristics given in Column II. 
Column I Column II 


(A) О; (P) Bond order 2.5 and paramagnetic 

(В) № (О) Bond order 1.5 and paramagnetic 

(С) Ny (R) Bond order 1 and paramagnetic 

(D) B; (S) Bond order 3 and diamagnetic 
A B G D 

(a) Q S Р R 

(b) P S R Q 

(c) R P Q S 

(d) Q S R P 


Match the terms given in Column I with the 
compounds given in Column II. 


Column I Column II 
(A) Markovnikov (P) CH; — CH = CH, 
HBr 
product H,O, hv 
| H4C X /<9 
(В) Anti- (Q) = с. 
Markovnikov H H 
product CHCI, + KOH 


(C) Peroxide effect (R) (O+ CH — CH, Ha, 


(D) Mixture of (5) CF,;— CH= CH, > 


stereoisomers 

A B С D 
(a) R BS Р QR 
(b) P BS QR R 
(c) R P,S Q R 
(d QR BS R Q 


eo 


Keys are published in this issue. Search now! & 


SELF CHECK Check your score! If your score is 
pd Уа Шағала; > 90% л EXCELLENT WORK ! You are well prepared to take the challenge of final exam. 


You can score good in the final exam. 


You need to score more next time. 


Marks scored in percentage « 60% л NOT SATISFACTORY! Revise thoroughly and strengthen your concepts. 
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The behaviour of an organic compound is influenced 
to a large extent by the electron displacements taking 
place in its covalent bonds. These displacements may 
be of permanent nature or temporary which take 
place in presence of another species in the molecule. 
The acidity and basicity of organic compounds, their 
stability, their reactivity towards other substances, etc. 
can easily be predicted by considering such electronic 
displacements. 


Inductive Effect 


Q 


о 


This is a permanent effect operating іп polar 
covalent bonds. The induction of a permanent 
dipole in a covalent bond bearing two unlike atoms 
of different electronegativities is referred to as the 
inductive effect. 


The development of partial +ve and -ve charges 
is due to the drift of the shared pair of electrons 
towards the more electronegative atom resulting 
in the origin of small fractional charges on the 
constituent atoms. 


When a carbon atom is bonded to a hydrogen 
(C - Н) or another carbon (C - C) atom by a 
covalent bond such as in alkanes, the sharing of 
electron pair is symmetrical between them. 


| | 
--С--Н or —C:H (Symmetrical sharing 
| of electron pair) 


| | | 
—C—C— or —C:C— (Symmetrical sharing 


charges due to greater 
electronegativity of X) 


| 
C= 
| | | | ofelectron pair) 
ян 5 І (Origin of fractional 
= —X ог--С:Х 


The direction of displacement is shown by placing 
an arrow head midway along the line representing 
the sigma bond. 

666" 88 58 ё 
сл» С» С» С» CI 
The inductive effect of an atom or a group of 
atoms diminishes rapidly with distance. In fact, the 
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inductive effect is almost negligible beyond two 
carbon atoms from the active atom or group. 


Inductive effect does not involve actual transfer 
of electrons from one atom to another but merely 
helps in displacing them permanently. 

O Groups with -I effect : 

NO, > CN > COOH > F > Cl > Br > I > ОСН; 
> C6H5 
Decreasing order of - I effect ——> 

о Groups with +I effect : 

(CH3)3C > (CH3);CH > СН; > CH; > Н 
Decreasing order of +1 effect ——> 

The phenomenon of inductive effect is very 

important in organic chemistry as it is helpful in 

explaining a number of facts. 

о Reactivity of alkyl halides : The presence of 
halogen atoms in the molecule of alkyl halide 
creates a centre of low electron density which 
is readily attacked by the negatively charged 
reagents. 


5 5 
CH,>Cl or СН, 


Site for the attack of 
electron rich reagent 
O Dipole moment : As the inductive effect 
increases, the dipole moment increases. 


CH, I сна» Вг сна» а 
1.640 1790 1.83D 
Inductive effect increases 


O Relative acid strength of chloroacetic acids 
and acetic acid : 


C1€CH,€C€0<H н,с-с-о-н 
| 


кошеде acid де acid 
pK, = 2.86 pK, = 4.76 
сы l су. ! 
CH<€C<O~<H СІ<С<С<О<Н 
а” а!» 


Trichloroacetic acid 
pK, = 0.65 


Dichloroacetic acid 
pK, = 1.25 


The decreasing order of acid strength : 
СССООН > Cl,CHCOOH > CICH;COOH 

> СН;СООН 
Relative acid strength of formic acid and 
acetic acid : 


HC Cx Ox н 


pK, = 4.76 pK, = 3.77 


ile ОН 


Methyl group has an electron releasing 
inductive effect (+I effect). Therefore acetic 
acid is a weaker acid than formic acid. 
Relative acid strength of fluoroacetic acid, 
chloroacetic acid, bromoacetic acid and 
iodoacetic acid : Halogenated acids are much 
stronger acids than the parent acid and the 
acidity increases almost proportionately with 
the increase in electronegativity of the halogen 
present which helps in repelling the proton 
from the hydroxy group of acid. 
ЕСН;СООН > СІСН;СООН > BrCH;COOH 
» ICH;COOH 
- Since the inductive effect decreases with 
increase in distance of halogen atom from 
the carboxylic group, the strength of the 
acid is proportionally decreased. 


CH4CH;CH(CI)COOH > CH,CH(CI)CH;COOH 


a-Chlorobutyric acid B-Chlorobutyric acid 


> CH,(Cl)CH,CH,COOH > СН,СН;СН;СООН 


y-Chlorobutyric acid n-Butyric acid 


O Relative reactivity of toluene (methylbenzene) 


and benzene іп aromatic substitution 
reactions : Aromatic substitution reactions are 
generally electrophilic in nature. Methyl has an 
electron releasing inductive effect (+I effect). 
Therefore, toluene with higher electron density 
is more reactive than benzene in electrophilic 
substitution reactions. 


CH, 
Toluene Benzene 
(High electron density) 


(More reactive towards 
electrophilic substitution reactions) 


О Relative reactivity of nitrobenzene and 


benzene in electrophilicaromatic substitution 
reactions : 


NO, 


Nitrobenzene (-I effect dueto-NO,) Benzene 
(Lower electron density) 
(Less reactive towards electrophilic 
substitution reactions) 


О Relative acid strength of water, phenol 


and methyl alcohol : As compared to water, 
phenol is more acidic (-I effect) but methyl 
alcohol is less acidic (+I effect). 


OH > H —OH > CH4?2- OH 
Phenol Water Methyl alcohol 


Strength of base : A compound is said to be 

basic in nature, if it is capable of accepting a 

proton. Base strength is defined as the tendency 

to donate an electron pair for sharing. The 
difference in base strength can be explained on 
the basis of inductive effect. 

- As compared to ammonia, methylamine is 
more basic (+I effect) while aniline is less 
basic and diphenylamine is a still weaker 
base (-1 effect). 

CH4NH, > NH; > C; H5NH, > (Се На) мн 

- The decreasing order of base strength in 
alcohols is due to +I effect of alkyl groups. 


(CH;);COH > (CH;),CHOH > СЊСЊОН > CH4OH 


3? 2° a methyl 
- Greater the tendency to donate electron pair 
for coordination with proton, more is the 
basic nature, i.e., more the negative charge 
on nitrogen atom (due to +I effect of alkyl 
group), higher is the basic strength. 


Thus, the basic nature decreases in the 


order, 

Alkylgroup Relative basic strength 

CH; К,МН > КМН, > RN > NH; 
СН; К,МН > RjN > АМН, > NH; 


Relative stabilities of carbocations : 
(СНС > (CH3)3CH > CH,CH, > CH; 
Reactivity of carbonyl compounds іп 
nucleophilic addition reactions : +] group 
increases electron availability on carbonyl 
carbon. This therefore decreases the rate of 
nucleophilic addition. On the other hand, 
electron withdrawing -I effect decreases 
electron availability on carbonyl carbon and 
thereby increases the rate of nucleophilic 
addition. 
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Q 


f j 1 
CCl,— C—H > H— C -H» H,C—C—H 
i 
> CH,—- C-CH, 


Decreasing order of nucleophilic addition 


Inductive effect is also dependent on the difference 

in the state of hybridisation of the atoms linked by 

covalent bond. 

O Relative acidity of hydrocarbons may be given 
as: 
HES CH > CH,= CH, > CH, = CH, 

өр "E 

о а basicity of corresponding carbanions 
is as: 
CH, —CH, > CH, =CH > CH=C 

о The acid strength of acrylic acid 
(CH, = CHCOOH) is considerably higher 
than that of propionic acid (СН;СН;СООН) 
due to the electron withdrawing inductive 
effect of the sp^-hybridised carbon atom of the 
o, B-double bond even though the resonance 
effect of the o,f-unsaturated carbon system 
would tend to decrease the acid strength. 


Field Effect 


о 


Ф 


Inductive effect is a permanent effect іп the ground 
state of the molecule and usually operates through 
single bonds. However, when the inductive effect is 
transmitted through space or solvent molecules, it 
is known as field effect. 

The two chlorine atoms in (I) and (II) exert the 
same inductive effect with respect to the position of 
electrons associated with the —COOH group and 
consequently the two compounds should exhibit 
the same acid strength. 


СІ 
H A as с, i 
oNo™ 9536 2 
pK, = 5.67 P = 6.07 


(1) 
However, the two chlorine atoms іп the molecule 
(I), being closer to the acid group as compared to 
(ID, will exert greater electron withdrawing effect 
in (I) as compared to (II). Hence the isomer (I) is a 
stronger acid than (II). 
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Electromeric Effect 


Q This is a temporary effect operating in unsaturated 


compounds only at the demand of a nearby reagent 
and as soon as this attacking reagent is removed, 
the original condition is restored. 


It involves the complete transfer of z-electrons of 
multiple bond, because m-bonds are loosely held 
and easily polarisable. 


МА С. NE on 

УО у 
Thus the complete transfer of shared pair of 
T-electrons of a multiple bond to the more 
electronegative atom of the bonded atoms due to 
the requirement of an attacking reagent is called 
electromeric effect (E-effect). 
When the transfer of m-electrons takes place 
towards the attacking reagent (electrophile), the 
effect is called +E-effect. 


NUN а. NA 7 
У ьн =e S 
H 


CH,> CH=CH, + Ht —> CH, —CH—CH, 
Propene 

When the transfer of electrons takes place away 

from the attacking reagent, the effect is called 

—E-effect. 


5с + o —»9 Xx-o- 
7 £^ 
CN 
МАСУ. У step (i) н? 
X Су :СМ · а х- бї step (ii) 
CN fast 
“ 
ge OH 
CN 


When the I- and E-effect occur together in a 
molecule, they may be assisting or opposing 
each other. When they are opposing, the E-effect 
generally dominates over I-effect. 


Q Applications : 


о Electrophilic addition reactions of unsaturated 
compounds involve the polarisation of the 
carbon- carbon double bond in the presence of 
attacking electrophiles like H*. 


O Nucleophilic addition reactions of carbonyl 
compounds involve polarisation through 
electromeric effect of the carbon-oxygen double 
bond in the presence of a nucleophile. 

о Electrophilic 
benzenoids involve polarisation through 
electromeric effect of the benzene ring when an 
electrophile (E*) approaches them. 


5 E 
Q+ Q = OF 
+ + 


substitution reactions of 


аӛсн, :OCH, OCH, 
H НЕ 
А i 

«дсн, :OCH, Осн, 


Hyperconjugation 


о Hyperconjugation is the stabilizing interaction that 


results from the interaction of the electrons in a 
sigma bond (usually C - H or C - C) with an adjacent 
empty or partially filled non-bonding n-orbital or 
antibonding p-orbital to give an extended molecular 
orbital that increases the stability of the system. 


Conjugateddieneslike1,3-butadienehavebeenfound 
to be more stable than simple alkenes like 1-butene. 
This has been explained in terms of delocalization of 
T-electrons. 


Besides conjugation even alkyl groups bearing 
hydrogen on the carbon that is attached to doubly 
bonded carbon atoms tend to increase the stability 
of alkenes. 

Propene (CH; — CH = CH») for example has been 
found to be more stable than ethene (CH; = CH;) 
by about 11 kJ/mole. 

This can be explained in terms of delocalization 
of electrons which takes place by the overlapping 
betweena-orbitalofcarbon anda o-orbital ofthe H 
of methyl group. As a result ofthis overlapping, each 
pairofelectronsdoesnotjustbindtogethertwoatoms 
i.e., the doubly bonded carbons or the carbon and 


hydrogen but all the four atoms. This delocalization 
which involves o-bond orbitals also, is referred to 
as hyperconjugation or б, 7t-conjugation. 

The concept of hyperconjugation was developed 
on the basis of discovery of anomalous electron 
releasing pattern of alkyl groups. The inductive (+1) 
effect of alkyl groups is normally in the following 
order : 


СНзҷ СН; 
сна» < СН,э- СН,э- < CH > <CH,;> C> 
CH,” CH,” 


Baker and Nathan observed that when alkyl groups 
are attached to an unsaturated system, the order 
of inductive effect is disturbed and in some cases 
actually reversed. For example, the rate of reaction 
of p-alkyl benzyl bromide with pyridine was 
contrary to what was expected from the order of the 
inductive effect of the substituent alkyl group i.e., 
rate of the above reaction follows the order : 


methyl > ethyl > isopropyl > tert butyl. 


rt Vong: +CsH;N—> 
" 
R -( усном, + Bro 


This effect is known as Baker-Nathan effect. It is 
a permanent effect. In fact hyperconjugation is an 
extension of resonance. 

Resonance effect involves delocalization of 
m-electrons of two or more conjugated double bonds 
while hyperconjugation involves delocalization of 
o-electrons. Hyperconjugation can be described as 
double bond - no bond resonance. 

Conjugation between the o-electrons of single 
bond and л-ејесігопѕ of multiple bond i.e., 
o,1t-conjugation is known as hyperconjugation. 


о Hyperconjugation is of two types : 


O Sacrificial hyperconjugation : The essential 
condition is the attachment of alkyl group to 
double bond or triple bond. 

H H 
| | / | 
na. dis or nib dimi 
H H 
Carbon atom of alkyl group attached to double 


bond must contain atleast one hydrogen atom 
in hyperconjugation. 
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н н 

н К, "e H а C—C- 
b = «—» = 
Fi | | 
H H* 
Ht н 

и плава qu 
H H 


It involves a sort of sacrifice of bond. 

O Isovalent hyperconjugation : This kind of 
hyperconjugation involves no sacrifice of 
bonds. Ethyl radicals have the same number of 
real bonds as the classical structure. 


H H* H H H 
rn! | | | 
E db bd а шыі a 
н H H H H H 
T 
m 
H* H 


Significance of hyperconjugation : 
O Heat of hydrogenation : 


Ж... -” “ Ж 

ре IN +H, > CH CH, + E(kcal) 
Lesser the heat of hydrogenation, lesser is the 
internal energy and more is the stability of the 


system. Hyperconjugation decreases the heat of 


hydrogenation. 

CH иН Сну „СНа 
H^ “сн, н/ NH 
trans-2-Butene cis-2-Butene 

AH = 27.6 kcal/mol AH = 28.6 kcal/mol 

CH,— CH=CH, CH,=CH, 

Propene Ethylene 


АН = 30.1 kcal/mol AH = 32.8 kcal/mol 


cis-2-Butene is less stable than trans-2-butene 
due to repulsion between two bulkier groups 
close to each other. 

Greater the 
number of H-atoms present on the carbon 


O Stability of carbonium ions : 


atoms © to unsaturation, more are the resonating 
forms possible due to hyperconjugation and 
thus greater is the stability of carbonium ion. 
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u=2.27D 


O Bond length 
conjugation and resonance, also affects bond 


length. 


Hyperconjugation, like 


Mias А Ht 
He сіснесн->н-с-сн-ен, 
H 1.353 А H 


Bond length in propene is 1.46 A in contrast 
to normal 1.54 A (in propane). It is due to the 
partial double bond character acquired and 
hence a little shorter. 

O Dipole moment : Since hyperconjugation 
causes the development of charges, it also 
affects the dipole moment in the molecule. 


H H* 


H 
| | 
H—C-—O H— Yon ben- | bandi о 


H H 
u-272D 


о Ortho-para directing property of methyl group 
in toluene is partly due to +I effect and partly 
due to hyperconjugation. 

H H H H 


| | | | 
Н-Сен H—C H* H—C Ht H—C Ht 


<> <>» <> 


Resonance Effect 


Q The concept of resonance pertains to the fact that 


there are a number of compounds which could be 
assigned two or more Lewis structures, differing 
only in the relative position of electrons. However, 
the actual properties of the substance are not 
represented by any of these structures but by a 
structure which is a ‘blend’ or ‘hybrid’ of various 
contributing structures. For example, the following 
three Lewis structures can be written for the 
carbonate anion. 


|| | 

<_ > C 
о” о” % 
These structures reveal that the carbonate anion 
contains two carbon-oxygen single bonds and one 
carbon-oxygen double bond but neither of these 


predictions is consistent with the observation that 
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all the C – О bonds in carbonate anion are of equal 
length (1.30 A). 

If single and double bonds are present alternatively 
in a molecule (in case of conjugated system) then 
m-electrons are delocalized i.e., electrons can flow 
from one part to another part of the system. This 
flow of electrons is due to resonance and it results 
in polarity of the system. 


cu сну cO CS <—>dh,—cH=cH— CH, 


This effect is called mesomeric effect and is 
transmitted throughout the chain. This is also a 
permanent effect like inductive effect. 


Resonance effect is of two types : 

о +M or +R effect : The groups which donate the 
electrons to the double bond or to a conjugated 
system are said to have +M effect or +R effect. 
e.g., - OH, - OR, - NHR, - NR; - Cl, - Br, -1, 
etc. 

O -M or -R effect : The groups which withdraw 
the electrons from the double bond or from a 
conjugated system towards themselves are said 
to have —M effect or -R effect. e.g., Х-о 

CHO, —CN, —NO,, —COOR, ек. 


The term mesomerism is used synonymously with 
resonance. Molecule showing resonance involves 
overlap of p-orbitals in both directions and there is 
participation of each p-electron in more than one 
bond. In other words resonance and delocalization 


are used often in the same sense. 


Resonance energy : Resonance hybrid is more 
stable than any single discrete structure. This can 
be explained in terms of energy of stabilization 
known as resonance energy. The resonance energy 
is calculated from the difference between the 
theoretical and experimental heats of hydrogenation 
of the compound. 


+3H,—> + 208.3 kJ/mole 
4 (observed value) 

O + н, ---> © + 119.6 kJ/mole 
(observed value) 

Ф +гн—> © + 232.6 kJ/mole 
= (observed value) 


Cyclohexane 
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The main postulates of resonance theory are : 

O Resonating structures should differ only in 
the position of electrons, not in the position of 
atoms. 

O Resonating structures should have the same 
number of unpaired electrons. 

O Greater the stability of a contributing structure, 
greater is its contribution to the hybrid. 

O Smaller the difference in the energy contents 
(or stabilities) of the contributing structures, 
greater is the resonance energy of that hybrid. 

O The polar contributing structures involving 
distinct charges, are less stable (and hence less 
important) than those which do not involve 
any charges. 

O Greater the number of contributing structures, 
greater is the stability. 

O Larger the number of bonds in a contributing 
structure, greater is the stability of that 
structure. 

O All the atoms should have octet of electrons 
except hydrogen which has duplet. The 
resonance structures which violate octet rule, 
should not be considered. 

о Theskeleton ofthe molecule should be planar in 
conjugated system which is necessary in order 
to achieve maximum overlap of p-orbitals. Any 
structural feature that destroys coplanarity 
of the conjugated system inhibits resonance. 
This inhibition is known as steric inhibition of 
resonance. 

O In resonance hybrid, the bond lengths are 
different from those in the contributing 
structures. 

о No.ofn-bonds < No. of contributing structures 

ос Resonance energy « Stability 


Q Applications : 


о By knowing the resonating structures, we can 
get bond order in a given ion as : 


Total no. of bonds 


Bond order = - 
Total no. of resonating structures 


O Resonating structures of dienes : 


CH, =CH~ CH=CH, 
<>CH, =CHT “CH ён, 


-— - uis =сн—Сн, 
(Ш) 


The contributing structures (II) and (III) 
provide a satisfactory explanation for 1,2 and 
1,4 addition and stability of conjugated dienes 
over simple alkenes. 

All the carbon-carbon bonds in benzene are 
equivalent, (there are no true single and double 
bonds as expected from the contributing 
structures) having exactly the same length 
(139 pm). 


o 
@) (II) (Ш) 

Besides this, benzene has large resonance 
energy (151 kJ/mole) and hence stability is 
expected for this system. 
The lower pK, values of nitromethane and 
acetyl acetone are simply because of resonance 
stabilisation of their conjugate bases. 


о о” 
t^ du 
7 €—>CH,=N 
ы “о- 


Resonance stabilised conjugate base of nitromethane 


:CH,— 


The acidity of carboxyl group is primarily 
because of ease of proton release and later, the 
conjugate base carboxylate ion, is stabilised by 
forming two equivalent contributing forms. 
P О 
~ 
“о-н 
Resonance 
hybrid 
о-н 


Cem E се 


4—> 
d 
| 
= 


Acidity of  o-hydrogen іп carbonyl 
compounds : This is due to the resonance 
stabilisation of resulting carbanions. 


о О: :б: 
ІШЕ S | | 
ERC <->-С-С 


H AM 
(Resonance stabilised) 


Stability of triphenylmethyl cation : Its 
stability is due to the extensive delocalisation of 
the positive charge. 


o... o. 
COC OSs 


O Acidic character of phenols : Phenol is a 


weak acid. The acidic nature of phenol is due 

to the formation of stable phenoxide ion in 

solution. 

C,H;OH + НО == СНО" + Н,0* 
Phenoxide ion 


Phenoxide ion is stable due to resonance. 
S | о о 40 

2929220) 
OH Ô | 


The negative charge is spread throughout the 
benzene ring. This charge delocalization is a 
stabilizing factor in the phenoxide ion and 
increased acidity of phenol. No resonance is 
possible in alkoxide ions (КОГ) derived from 
alcohols. The negative charge is localized on 
oxygen atom. Thus, alcohols are less acidic than 
phenols. 

Effect of substituents on the acidity of 
phenols : Presence of electron attracting 
group (-ХО,, -NR$, - CN, - СНО, - COOH) 
on the benzene ring increases the acidity of 
phenol. Nitro group in nitro phenol if present 
in ortho and para positions would stabilise the 
phenoxide ion by dispersal of negative charge 
through resonance or mesomeric effect, to 
a greater extent and will be more acidic than 
phenol. 

Base weakening effect of amines : In case of 
aryl amines, resonance effect comes into play. 
Aniline, for example is a resonance hybrid of 
structures I to V. 
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NH, 


@ (D, — (UD 


NH, 


(V) (IV) 

Aniline is far less weaker base than aliphatic 
amines, primarily due to its resonance 
stabilization and secondarily, the anilinium 
cation loses the stabilization because of 
protonation. Electron withdrawing groups 
like —NO; when present at o- or p- position 
with respect to aniline will further weaken the 
basic character of aniline. e.g., p-nitroaniline 
is a weaker base than aniline. The extra base 
weakening effect when nitro is in the o-position, 
is primarily due to short distance (-I effect 
assisting the resonance) and secondarily, 
because of direct interaction (both steric and 
hydrogen bonding). Thus, o-nitroaniline is 
such a weak base that its salts are largely 
hydrolysed in aqueous solution. 

In contrast to amines, the amides and imides 
are much less basic because of the resonance 
stabilisation of the molecules. It is practically 
difficult to protonate an imide. 


о” 
“ ..– 4 
uN Ұс Ы »нхас- Oe or cf 
2 wu > ~ 
| | NH, 
R R 8% 
Resonance hybrid 
(acid amide) 
| RI 
C "A Cy 
м— = ХМ H,O 
с” сё 
| | 
о О 
phthalimide y M " 
о о о” 
$.- ~ 
о [9] о 
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Resonance Effect vs Inductive Effect 
Both are permanent effects, but 
significant differences between the two which are 
outlined below : 


there are 


Q Resonance effect operates in unsaturated (preferably 
one with a conjugated system) compounds while 
inductive effect operates in compounds containing 
o-bonds. In other words, z-electrons are involved in 
resonance effect but only o-electrons are involved in 
inductive effect. 


Q Inductive effect is distance dependent (its 
intensity decreases sharply with distance from the 
crucial atom in the chain) while resonance effect is 


not. 


о Resonance effect involves delocalisation of electrons, 
but there is no such delocalisation in compounds 
showing inductive effect. 


Directive or Orientation Effect 

The substituent already present on the benzene ring 

directs the incoming substituent to occupy, (2 or 6) 

ortho, meta (3 or 5) or para (4) position. This direction 

depends on the nature of the first substituent and is 
called directive or the orientation effect. 

Q Class I: (o, p-directing groups) : -R(alkyl), -OH, 
-5Н, -МН,, -ОВ, -NHR, -NR,, -NHCOR, -СІ, 
-Br, -I, -СН;СІ, -CH,OH, -СН;МН,, -CH,CN, 
-СН;СООН, -CH = CH), -CH = СНСООН, 
-C&Hs, -N == №, - NC, etc. 

о Class П : (m-directing groups) : -5О;Н, -NO;, 
-CHO, -СООН, -CN, -NH;Cl, -SO;CI, -COCI, 
-COOR, -COR, -CCl, -NH,, —NH,R, – NR, 
etc. 

All ortho, para-directing substituents possess 
atleast one non-bonding electron pair on the ‘key 
atom’ 

С, Вг, Ӧн, -OCH,,-NH, 
The only exception to the above rule is the methyl 
or alkyl group. 

Q Theory of directive effects : The resonance theory 
clearly explains why certain substituents are ortho- 
para directing, while others are meta directing. 


о ortho-para Directing : Тһе non-bonding electron 


pair of the key atom ofthe substituent is delocalized 
on the ring by interaction with the z-system due 
to which ortho and para positions attain greater 
electron density and the electrophile (E*) would 
naturally attack at these electron rich centres 
forming ortho and para isomers. ortho-para 
Directing groups activate the benzene ring towards 
electrophilic substitution while meta directing 
groups deactivate the benzene nucleus towards 
electrophilic substitution. 

-F -Cl, -Br and -I (halogens) are exceptions to the 
above rule. These groups are o-, p- directing but 
deactivate the ring. 


5+ 
NH, NH, NH, 
УМУ CN E 
+E > + 
ӧ- o-product E 
p-product 


meta-Directing The substituent withdraws 
electrons from ortho and para-positions. Thus, 
m-position becomes a point of relatively high 
electron density and further substitution by 
electrophile occurs at meta-position. 

Any substituent or group which releases (donates) 
electrons into the ring (i.e., o, p-directing) activates 
the benzene ring for further substitution. The 
substituentwhich withdrawselectrons (m-directing) 
from the ring deactivates the benzene ring for 
further substitution. 

In case of halogen -I effect predominates resonance 
effect. 

-NO, group is meta-directing (electron 
withdrawing), its mechanism can be explained as 


Ons £o Os D, 2 


ICE 


то 20 
N^ 


5% 


All meta-directing groups have either а partial 
positive charge or a full positive charge on the atom 
directly attached to the ring. 


Introduction of a Third Substituent into Benzene 
Ring 
The position occupied by a third substituent group 
entering the benzene ring is mainly decided by the 
nature of the two groups already present on the benzene 
ring. 


Q 


When both groups are (o-, p-directing) then the 
directive influence of each group is in the following 
order : 
O` > МЕ, > NH, > OH > OMe > 

NHCOCH; > CH; > X 
The new group enters p-position preferably with 
respect to more powerful group. 
In case the p-position is blocked, the third group 
enters the position ortho to the more powerful 
group. 
When both groups are meta-directing the third 
group is accomodated according to the following 
order : 
Me3N' > NO, > CN > SO3H > CHO > COMe > COOH 
The new substituent occupies meta-position with 
respect to the more powerful group. 
When two groups exert different directive influence 
then о, p-directors take precedence. 


О 


= - C smaller ^en 


Х ОГ quantity 


In case the influence of two groups reinforce each 
other, the third group is attached to one position, 
only. 
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ПЕ аг 


Total Marks : 120 


МЕЕТ 


Only Опе Option Correct Туре 


1. The Born Haber cycle for rubidium chloride 
(RbCl) is given below (the energies are in 
kcal/mol!) 


Rbi + 1/2 Cl ——19° —) RbCl, 
+20.5 -159.5 
+28.75 
алва me cle, | 
У 
Ебу +96.0 5 кы) 


What is the electron affinity of chlorine? 
(a) -105 kcal/mol (b) -90.75 kcal/mol 
(c) 14.5 kcal/mol (d) 25.75 kcal/mol 


2. Which of the following is correct? 
(а) Duralumin : Al + Cu + Mg + Ag 
(b) German silver : Cu + Zn + C 
(c) Gun metal : Cu + Zn + Sn 
(d) Solder: Pb + Al 


3. The most suitable reagent "А, for the reaction 
О 


О „О 
СН; А CY 
Ore 
is 
(a) О; 
(b) H203 


(c) NaOH-H505 
(d) m-CI-(CSH,COOOH) 
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MONTHLY TEST 


Time Taken : 60 Min. 


4. An organic compound having molecular mass 


60 is found to contain C = 2096, H = 6.67% and 
N- 46.6796 while rest is oxygen. On heating, it gives 
NH; along with a solid residue. The solid residue 
gives violet colour with alkaline copper sulphate 
solution. The compound is 

(a) CH,CONH; (b) CH;NCO 

(c) CH,CH,CONH, (d) (NH3),CO 


The cubic unit cell of Al (molar mass = 27 g mol!) 
has an edge length of 405 pm and density 2.7 g cm ^. 
The cubic unit cell is 

(a) body centred (b) primitive 

(c) edge centred (d) face centred. 

A reaction was observed for 15 days and the 


percentage of the reactant remaining after the days 
indicated was recorded in the following table : 


Time (days) % Reactant remaining 


Which one of the following best describes the order 
and half-life of the reaction? 


10. 


Reaction order Half-life (days) 
(a) First 2 
(b) First 6 
(c) Second 2 
(d) Zero 6 


The number of possible enantiomeric pairs that 
can be produced during mono-chlorination of 
2-methylbutane is 

(a) 3 (b) 4 (c) 1 (d) 2 

The degree of dissociation (0) of a weak electrolyte, 
А,В, is related to van't Hoff factor (i) by the 
expression 


(а) а= “ӘСІ y 4:217 
i-l 1-1 
і-1 1—1 
g= d) а---- 
© (x* y-1) (a) xty+1 


The coagulation values in millimoles per litre of 
the electrolytes used for the coagulation of А5; аге 
given below : 

І NaCl=52 

П. BaCl, = 0.69 

Ш. MgSO, = 0.22 

The co rect order of their coagulating power is 

(a) I5 II» HII (b) IL» I5 III 

(c) III» II» I (d) III» I» II 


In the following sequence of the reactions, identify 
the final product D. 


H + 
CH3MgBr + LI 
о 


А HBr, в Mpether, , CHICHO, p 


H30* 
"Qu Q 
сн{*снон сну `с=о 
CH3 CH3 

(о) orm 

CH3 
(d) CH,OH 

CH, 


11. 


12. 


Pick out the incorrect statements from the 

following. 

l. Glucose exists in two different crystalline 
forms, a.-D -glucose and p-D -glucose. 

2. a-D-glucose and B-D-glucose аге anomers. 

3. a-D-glucose and p-D-glucose are enantiomers. 
Cellulose is a straight chain polysaccharide 
made of only B-D -glucose units. 

5. Starch is a mixture of amylose and 
amylopectin, both contain unbranched chain 
of a-D -glucose units. 

(a) 1 and 2 only (b) 2and 3 only 

(c) 3and 4 only (d) 3and 5 only 


When the imidazole ring of histidine is protonated, 
the tendency of nitrogen to be protonated (proton 
migrates from -СООН) is in the order 


(a) B>y>a (b) у>В> а 
(с) y>a>B (d) B>a>y 
Assertion & Reason Type 


Directions : Inthe following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice as : 


(a 


= = 


(c 
(d) 


13. 


14. 


15. 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 
If both assertion and reason are true but reason is not the 
correct explanation of assertion. 


If assertion is true but reason is false. 

If both assertion and reason are false. 

Assertion : A mixture of 2-nitrophenol and 
4-nitrophenol can Бе separated by steam 
distillation. 

Reason 2-Nitrophenol is intramolecularly 


H-bonded while 4-nitrophenol is intermolecularly 
H-bonded. 


Assertion : Chloroform is stored in dark coloured 
bottles. 

Reason : Chronic chloroform exposure may cause 
damage to liver and kidneys. 


Assertion : Hydrometallurgy involves dissolving the 
ore in a suitable reagent followed by precipitation 
by a more electropositive metal. 

Reason : Copper in bulk quantity is extracted by 
hydrometallurgy. 
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Only One Option Correct Type 


16. 0.001 mol of cobalt complex having molecular 
formula represented by Co(NH3);(NO3)(SO4) was 
passed through a cation exchanger (RSO3H) and 
the acid coming out of it, was titrated with 0.1 M 
NaOH solution. For complete neutralisation of 
acid coming out of cation exchanger, the volume 
of NaOH required was 20.00 mL. From the above 
data we can say that the complex can be 
represented as 
(a) [Co(NH3)5](NO3)(SO,) 

(b) [Co(NH3);SO4]NO3 
(с) [Co(NH3)s;NO3]SO4 
(d) none of the above. 


17. What is the dominant intermolecular force or bond 
that must be overcome in converting liquid CH;OH 
to a gas? 

(a) Dipole-dipole interactions 
(b) Covalent bonds 

(c) London-dispersion forces 
(d) Hydrogen bonding 


18. Calculate the amount of ice that will separate out 
on cooling a solution containing 50 g of ethylene 
glycol in 200 р of water to -9.3*C. 

(Ky for water = 1.86 K m^!) 
(а) 161.29 g (b) 38.71 g 
(с) 5412 g (4) 77.42 g 


19. The incorrect statements among the following 
are 
I. NCl; does not exist while PCl; does. 
П. Lead prefers to form tetravalent compounds. 
Ш. The three C—O bonds are not equal in 
carbonate ion. 
IV. Both O7 and NO are paramagnetic. 
(a) I, HI and IV only (b) Land IV only 
(c) IL and Ш only (d) Тапа ІП only 


More than One Options Correct Type 
20. The carbon based reduction method is not used for 
extraction of 
(a) Sn from SnO; 
(b) Fe from Fe;O; 
(с) Al from AbO; 
(d) Mg from MgCO;.CaCO; 


© 
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21. For the cell, ТТІ (0.001 M)||Cu?*(0.1. M)|Cu, 
Есе at 25°C is 0.826 V. The ЕМЕ can be increased 
(a) by increasing [TI] 
(b) by decreasing [TI*] 
(с) by increasing [Cu?*] 
(d) by decreasing [Cu?*]. 


22. Which of the following reagents can be used to oxidise 
primary alcohols to aldehydes? 
(a) CrO; in anhydrous medium 
(b) KMnO; in acidic medium 
(c) Pyridinium chlorochromate 
(d) Heat in the presence of Cu at 573 K 


23. In a hypothetical reaction X ——» Y, the activation 
energy for the forward and the backward reactions 
аге 15 and 9 kJ mol! respectively. The potential 
energy of X is 10 kJ тог '. Then 
(a) threshold energy of the reaction is 25 kJ 
(b) the potential energy of Y is 16 kJ 
(c) heat of reaction is 6 kJ 
(d) the reaction is endothermic. 


Numerical Value Type 


24. The maximum covalency shown by Be is 


25. For the Mg- Ag cell, how many times the difference 
between the EMF of the cell and its standard 
EMF will change if concentration of Mg”* ions is 
changed from 0.1 M to 0.01 M and that of Ag* ions 
is changed from 0.5 M to 0.25 M? 


wot c 
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26. Ina fcc lattice of X and Y, X atoms are present at the Column I Column II 


corners while Y atoms are present at the face centres. (A) XeO, (P) Trigonal pyramidal 
If one of the X atom from a corner is replaced by (B) XeQF, (О) Linear 
monovalent Z atom, then the formula of compound (C) BO; (R) Square pyramidal 
is given as X,Y,Z. Here a is (D) Lg (S) Trigonal planar 
Matrix Match Type A B C D 
WP © В 5 
Understand carefully the following two reactions and (DS P Q R 
answer the questions given below : ()P R S Q 
Reaction (i) (ОР S R Q 
МНСОСН; NH, 30. Match the reactions given in Column I with the 
steps involved in mechanism in Column II. 
Step 1 Step 2 
| | | | > Column I Column II 
(A) Benzaldehyde reacts (P) Acidic 
SONH, with methanal in nature of 


presence of NaOH to &-hydrogens 


Reaction (ii 
) give benzyl alcohol and 


CH; CH; sodium ^ methanoate. 
© Step 1 step 2 (B) Рторапопе reacts (Q) Hydride 
> | | > | | > with Ва(ОН), to transfer 

form 4-hydroxy- 

SO,NCI-Na* 4-methylpentan-2-one. 


(C) lodoform is produced (К) Halogenation 


; Р ; mE 
27. Which of the steps is common in the two reactions? when  Butanone ің 


(a) Ist step treated with NaOl. 

(b) 2nd step (D) Carboxylic acids (S) Nucleophilic 
(c) Both the steps containing addition 

(d) None of the steps a-hydrogen(s) on 


treatment with Br, in 
presence of red P give 
o-haloacids. 


28. Which of the final products are medicinally 
important? 
(a) Product from reaction (i) 


(b) Product from reaction (ii) A B e D 
А (а) QR P,Q RS RR 
(c) Product from both reactions (b) 0,5 BS PRS РЕ 
(d) None of the above (с) QS BRS РЕ BS 
29. Match the compounds given in Column I with their (ОРО QR RS BS 
shapes in Column II. ee 


Keys are published in this issue. Search now! & 
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The questions given in this column have been prepared strictly o 
Chemistry. Papers of JEE(Main & Advanced) / NEET / AIIMS 
heavily from NCERT books. Practice Hard! Ali the best!! 


Common salt obtained from sea-water contains 6. On addition of small amount of KMnO, to 
95% NaCl by mass. The approximate number of concentrated H5SO,, a green oily compound 
molecules present in 10.0 g of the salt is : is obtained which is highly explosive in nature. 
(a) 10?! (b) 10? (с) 10? (а) 10% Identify the compound from the following. 
Which one of the following statements is not true (a) ud a ner 
regarding (4) lactose? (c) Ма50, (d) М0; 
(а) (+)-Lactose, СНО} contains 8 -OH groups. 7. The IUPAC name of the compound, 
(b) On hydrolysis (+)-lactose gives equal amount CH; CH; 
of D(+)-glucose and D(+)-galactose. CH,—CH—CH—CH(CH,CH,CH,CH;), is 
(с) (+)-Lactose is a f-glycoside formed by the ерем" е 
union of a molecule of D(+)-glucose and а (a) 1,1-di tyr: d imet yibutane 
molecule of D(4)-galactose. (b) 2, 4, 4-dibutyl-3, 3-dimethylbutane 
(d) (+)-Lactose is a reducing sugar and does not (с) 5-(1, 2-dimethylpropyl)nonane 
exhibit mutarotation (d) 4-butyl-2, 3-dimethyloctane. 
A colourless solid (X) on heating evolved CO; and " pk ise ae informations giyen АР а 
also gave a white residue, soluble in water. Residue рчоп: 5 
Я 5 : | I. In bromoethane and chloroethane mixture, 
also gave CO; when treated with dilute acid. (X) is | р ў 
А intermolecular interactions of А-А and В-В 
(а) Li,CO; (b) СаСО; t + j 
2 ypes are nearly same as A-B type interactions. 
(c) Ca(HCO4); (d) NaHCO; П. In ethanol and acetone mixture, А-А or B-B 
A compound M,X, has cubic close packing (сср) types intermolecular interactions are stronger 
arrangement of X. Its unit cell structure is shown than A-B type interactions. 
below. The empirical formula of the compound is III. In chloroform and acetone mixture, A-A or 
aM B-B types intermolecular interactions are 
ex weaker than A-B type interactions. 
(a) Solutions (II) and (III) will follow Raoult's law. 
(b) Solution (I) will follow Raoult’s law. 
(c) Solution (II) will show negative deviation from 
Каош 5 law. 
(d) Solution (III) will show positive deviation from 
(a) MX (Ы) MX, (©) МХ (d) МХа Каош law. 
The orbital diagram in which Aufbau principle is 9: Following reaction occurs at 25°C, 


violated is 


(а) | ІТ) o шїп 
© Ё mim CE @ ШП 
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2NO( + Cb z—*2NOCl(y 
1xl0?^atm 1x10^atm 1x 107 atm 
AG" for the following reaction is 
(a) – 45.65 kJ (b) -28.53kJ 
(c) – 22.82 kJ (d) - 57.06 kJ 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


Treatment of acetaldehyde with ethyl magnesium 
bromide and subsequent hydrolysis gives 

(a) 1-butanol (b) 2-butanol 

(c) 1-propanol (d) tert-butanol. 


The lowest first ionisation enthalpy would be 
associated with which of the following configurations? 
(а) 152 2s? 2рб 35! (b) 1s? 2s? 2р? 

(с) 182 252 2p® (d) 12 2s? 2p6 352 3p? 
What kind of isomerism exists between 
[Cr(H5O)g]Cl, (violet) and [Cr(H,O)5Cl]Cl,-H,O 
(greyish-green)? 

(a) Linkage isomerism (b) Solvate isomerism 
(c) Ionisation isomerism 

(d) Coordination isomerism 


An organic compound weighing 0.15 g gave on 
Carius estimation, 0.12 g of AgBr. The percentage 
of Br in the compound will be close to 

(At. mass of Ag = 108, Br = 80) 

(a) 46.02% (b) 34.04% (c) 3.41% (d) 4.60% 


Which of the following is the best leaving group 
(weakest conjugate base)? 


(a) F3C (b) H3C 
(с) CH; (d) он“ 


What is the minimum volume of water required to 
dissolve 1 g of calcium sulphate at 298 K? 

(Given : For calcium sulphate, K, = 9.1 x 107%) 

(а) 3.021, (b) 2.00 L 

(c) 2.56L (d) 2.431 


Small quantities of solution of compounds TX, TY 

and TZ are put into separate test tubes containing 

X, Y and Z solutions. TX does not react with any of 

these. TY reacts with both X and Z. TZ reacts with 

X. The decreasing order of oxidation of the anions 

ХУ ,Z is 

(a) У >2 >Х (D Z»X' >У 

(c) Y БА SZ (d) X »Z »Y 

Which ofthe following statements are correct about 

со? 

L The hybridisation of central atom is әр? 

IL Its resonance structures have one C—O single 
bond and two C=O double bonds. 

ІП. The average formal charge on each oxygen 
atom is 0.67 units. 

IV. All C—O bond lengths are equal. 

(а) Тапа П only (b) Тапа Ш only 

(c) II and IV only (d) IL and IV only 


505 505 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


Which of the following statements is not correct? 

(а) La(OH), is less basic than Іл(ОН);. 

(b) In lanthanide series, ionic radius of Ln** ions 
decreases. 

(c) La is actually an element of transition series 
rather than lanthanoid series. 

(d) Atomic radii of Zr and Hf are same because of 
lanthanoid contraction. 


A narrow spectrum antibiotic is active against 

(a) either gram positive or gram negative bacteria 
(b) gram negative bacteria only 

(c) single organism or one disease 

(d) both gram positive and gram negative bacteria. 


Increasing order of dissociation constant (K,) of 


(О)-соон (О) соон (О)-соон 
| | а 


NO, 
I II ш 
is 
(a) І<П<Ш 
(c) I« HI « II 


(b) Ш<П<І 
(d) II € III «I 


From the molecular orbital theory, one can show 
that the bond order in F, molecule is 
(a) 2 (b) 1 (c) 3 (d) 4 


The variation of amount of gas adsorbed per gram 
of adsorbent with pressure at different temperatures 
is given in the figure below : 


T, 
8 
Bb T 
33 2 
3% : 
55 Т» 
ov 
2% 
< 


Pressure 
Which of the following is the correct relation? 
(a) Tj» T;» Т; (b) T» T, > T; 
(с) T;» T?» T, (d) T, 2 T2 T, 


The correct decreasing order of basic strength of 
the following species is 

H,O, NH, ОН”, NH; 

(a) NH; > ОН" > NH; > H,O 

(b) ОН > NH; > ЊО > NH; 

(c) NH; > Н,О > NH; > OH 

(d) H20 > NH; > OH > NH; 

The reaction of toluene with Cl, in presence of 


FeCl, gives X and reaction in presence of light gives 
Y. Thus, X and Y are 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


o 


(a) X = benzyl chloride, Y = m-chlorotoluene 

(b) X = benzal chloride, Y = o-chlorotoluene 

(c) Х = m-chlorotoluene, Y = p-chlorotoluene 

(d) Х=о-апа p-chlorotoluene, Y = trichloromethyl- 
benzene 


Тһе volume of oxygen liberated at NTP from 10 mL 
of 20 volume H,O; is 


(a) 250 mL (b) 300 mL 
(c) 150 mL (d) 200 mL 
In the equation, 


4M + 8CN^ + 2H,O —*—» 4[М(С№) + 40H”, 
the metal M and reactant X are respectively 

(a) copper, air (b) iron, air 

(c) gold, oxygen (d) zinc, oxygen. 

In the following reaction, 


СУН;ОС,Н; + [H] КИНЕ у 5x + ЊО 


X is 


(a) ethane (b) ethylene 
(c) butane (d) propane. 
The standard electrode potential for the half-cell 


reactions are 
Zn? +2e°——»Zn; Е° = – 0.76 У 
Ее” + 2e —> Ее; Е° = – 0.44 У 
The standard e.m.f. of the cell reaction, 
Ее?* + Zn —> Zn” + Fe is 


(a) -1.20 V (b) +1.20 V 
(c) 40.32 V (d) -0.32 У 
What is the correct order of reactivity of alcohols in 


the following reaction? 
R—OH + на Ы c1. H,O 


(a) 19:529 3* (Б) 19«2?5 3° 
(с) 39:5;29 5.19 (d). 375 12 > 2? 
For the given reaction, 


Н20; „ A (major), A is 


heat 
(b) cu д 
(с) све C (d) meL 3 


A student forgot to add the reaction mixture to the 
round bottom flask at 27°C but instead he placed 
the flask on the flame. After a lapse of time, he 
realized his mistake, and using a pyrometer he 
found the temperature of the flask was 477°C. What 
fraction of air would have been expelled out? 

(a) 60% (b) 30% (с) 100% (а) 75% 


CH; 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


39; 


Molar conductivities (Лу) at infinite dilution of 
NaCl, НСІ and CH4COONa are 126.4, 425.9 and 
91.0 S cm? mol” respectively. Лу, for CH;COOH 
will be 

(a) 390.5 S cm? mol! 
(с) 180.55 cm? mol! 


(b) 425.55 cm? mol! 
(d) 290.85 cm? mol! 


Which one of the following statements is not true? 

(a) pH of drinking water should be between 5.5 – 9.5. 

(b) Concentration of D.O. below 6 ppm is good for 
the growth of fish. 

(c) Clean water should have a B.O.D. value of less 
than 5 ppm. 

(d) Oxides of S, N and C are the most widespread 
air pollutants. 


In vulcanisation of rubber, 

(a) sulphur reacts to form a new compound 

(b) sulphur cross-links are introduced 

(c) sulphur forms a very thin protective layer over 
rubber 

(d) all statements are correct. 


What is the correct order of decreasing stability of 
the following cations? 


Я 
I. CH,— CH — CH; 
* 
П. CH; — CH — OCH; 
* 
III. CH; — CH — CH, — OCH, 


(a) П>1>Ш (b) II» III2I 
(c) HI» I» II (d) I» II» III 


[AgI]/T colloidal sol can be coagulated by the 
addition of a suitable cation. The number of moles 
of AgNO3, Pb(NO3) and Fe(NO); respectively 
required to caugalate 1 mol of [AgI]/T is 
(a) 1,1,1 (b 1, 2,3 

1 


(о) 1, > 1 (d) 6,3,2 
3 


Water softening by Clark’s process uses 
(a) calcium bicarbonate (b) sodium bicarbonate 
(c) potash alum (d) calcium hydroxide. 


Saponification of an ester (A) followed by 
neutralisation gives a compound (B), which gives 
violet colouration with FeCl. The ester (A) is 

(a) ethyl salicylate (b) ethyl acetate 

(c) ethyl benzoate (d) diethyl phthalate. 


A solution having volume ‘V’ at temperature “Т” 
and pressure ‘P’ is mixed with other solution with 
same volume *V temperature ‘T’ and pressure ‘P’. 
The resulting solution after mixing both solutions 


40. 


41. 


42. 


43. 


45. 


has volume ‘V’, temperature ‘T’ and pressure 
(a) 2P (b) 4P (c) P/2 (d) P 


Which of the following compounds are chiral? 


H3C4, Е 
CH, HC* “СН; CH; 
I I 


ш 
(a) Only I and П (b) Only II and III 
(c) Only I and Ш (d) Only III 
Oxidation states of P in H4P,0;, H4P;O, and 
НРО respectively are 
(a) 43, 45, 44 (b) +5, +3, +4 
(c) +5, +4, +3 (d) +3, +4, +5 
C3H¢Cl, on reaction with NaOH forms C4H4O, 
which gives yellow precipitate on heating with 
NaOH and I). Thus, C3H¢Cl, is 
(a) 1,1-dichloropropane (b) 1,2-dichloropropane 
(c) 2,2-dichloropropane (d) 1,3-dichloropropane. 
For the reactions, 
Ng + Oxg = 2NO gy, ZNO) + Oy = 2NO 71g) 
the equilibrium constants are Кү and K, 
respectively. What is K for the reaction, 


1 
NO == 2 No + Охо? 


(a) (b) 


1 
ОК 


a қ 
© [к ө кк 


. Which of the following is the incorrect statement? 


(a) All halogens form oxyacids. 

(b) All halogens show –1, +1, +3, +5, +7 oxidation 
states. 

(с) Hydrofluoric acid forms KHF, and ЊЕ, and 
attacks glass. 

(d) Oxidising power is in order F, > Cl, > Ві; > І). 


The formation of the oxide ion, об, from oxygen 

atom requires first an exothermic and then an 

endothermic step as shown below : 

Ош+е —— Ош; AH = -141 kJ mol! 

Об + € —— Оф; AH = +780 kJ mol" 

Thus, process of formation of О?” in gas phase is 

unfavourable even though O^ is isoelectronic with 

neon. It is due to the fact that 

(a) oxygen is more electronegative 

(b) addition of electron in oxygen results in larger 
size of the ion 

(c) electron repulsion outweighs the stability 
gained by achieving noble gas configuration 


46. 


47. 


49. 


50. 


(d) О" ion has comparatively smaller size than 
oxygen atom. 


Titanium shows magnetic moment of 1.73 B.M. in 
its compound. What is the oxidation number of Ti 
in the compound? 

(a) +1 (b) +4 (d) +2 

Heat of formation of acetylene is x J mol! and 
that of ethylene is y J тог, What is the heat of 
hydrogenation of acetylene? 

(a) (x - y) | mol! (b) (x- 2y) Jmol 

(с) (y- 2x) J mol! (d) (у-х)] mol! 


(c) +3 


. Pure benzene freezes at 5.42 °C. A solution of 0.223 g 


of phenylacetic acid (CsH;CH,COOH) in 4.4 g of 

benzene (Ку= 5.12 Kkg mol!) freezes at 4.47 °C. 

From this observation, one can conclude that 

(a) phenylacetic acid exists as such in benzene 

(b) phenylacetic acid undergoes partial ionisation 
in benzene 

(c) phenylacetic acid 
ionisation in benzene 

(d) phenylacetic acid dimerises in benzene. 


undergoes complete 


If the photon of the wavelength 150 pm strikes an 
atom and one of its inner bound electron is ejected 
out with a velocity of 1.5 x 107 m s^, calculate the 
energy with which it is bound to the nucleus. 

(a) 6.26 x 10? eV (b) 12.25 x 10? eV 

(c) 7.63 x 10° eV (d) 9.11 x 10° eV 


For a certain reaction, 

nA ---> Products, a plot 
of C! (where С represents 
molar concentration of A) 
vs time f is as shown in the 
figure. Which ofthe following 
is not correct? 

(a) Rate = k[A]? 

(b) Slope, tan 0 = Rate constant, k 

(c) Intercept on C^ axis = 1/Co 

(d) Units of rate constant = L? mol? 57! 


SOLUTIONS 


1. 


(c) : 10 g of the salt will contain = 9.5 g NaCl 
1 mole, i.e., 58.5 g of NaCl contains 6.023 x 10? 
molecules of NaCl 

9.5 g of NaCl will contain 

6.023 x10? 

58.5 

(d): (+)-Lactose is a reducing sugar and shows 
mutarotation. 


x 9.5 ~ 10” molecules of NaCl 
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10. 


11. 
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(a) 1600, ——» 1,0 + CO, 
(Soluble in water) 
LijO + 2HCI —> 2LiCl + H,O 
(dil.) 
CaCO, ——» CaO + COT 
CaO + НО ——» Ca(OH), 
CaO + 2HCI —> CaCl, + H,O 
Ca(HCO;), ——» СаСО; + H,O + CO;T 


(insoluble 
in НО) 
2NaHCO, —4-» Na,CO; + H,O + CO;T 
X white residue 
(soluble in water) 


Na;CO, + 2HCl === 2NaCl + H,O + CO;T 


(d): 


(b) 


(с) 


(4) 


1 
(b): No. of M atoms = 4 x = + 1 =2 


(edge centres) (body centre) 


1 
+ 6х- 


(face-centres) 


1 
No. of X atoms = 8 x — =4 


(corners) 
Ratio of M:X=2:4=1:2 
or р:4=1:2 
Empirical formula = MX; 
(c) 
(а): 2KMnO, + 26580, ——» Mn;O; + 2KHSO, 
(Conc.) (Explosive) 
+ HO 
4 3 2 1 
А il (СНз LCHCH;CH,CH, 
(9): CH,—CH—CH—CH, 6 7 8 9 
CH,CH,CH,CH; 
5-(1, 2-Dimethylpropyl)nonane 
(b) 
(а): МО + Cle) x—*2NOCI( 
к. . PNod (1x107)? 
Bo хра, (11075)? x1x107 
= K,=1x 108 
AG? = – 2.303 RT log К, 
= – 2.303 x 8.314 x 10? x 298 log 10 kJ 
= - 45.65 kJ 


(b): „жаш 


C,H,MgBr Сп OM 
H^ “он; 
H 2. 
СН УОН 
Не" “СН, 
2-Butanol 
(a): The element which has only one electron in 
3s-subshell has the lowest LE (among the given 


configurations). 
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12. 
19; 


14. 


15, 


16. 


17. 


(b) 

(b): Percentage of bromine in the compound 
_ 80. Mass of AgBr formed 
188^ Mass of substance taken 
_ 80 0.12 


= х —— х 100 = 34.04% 
188 0.15 


(a): If acid is strongest, its conjugate base is the 
weakest and is the best leaving group and the 
strongest acid among the given examples is 


ret \- SO3H 
Thus, Е;С 202 SO; is the best leaving group. 


(4): CaSO4( &— Cata + $О ш) 
If s is the solubility of CaSO, in mol L}, then 
Кр = [Ca] x [SOF] = = 


о, з= [Kp =V9.1%10~ = 3.02 x 10? топ! 
= 3.02 x 10° х 136 = 0.411 gL! 
( Molar mass of Сао, = 136 g mol!) 
Thus, for dissolving 0.411 g of Са5О,, water 
required = 1L 
~. For dissolving 1 g of CaSO,, water required 
l 
-0.411 
(a): TX does not react with any solution. This 
means that Х ions are least easily oxidised. 
TY reacts with both X and Z. This means У is 
oxidized by both X and Z. 
TZ reacts with X only This means Z ions are 
less easily oxidised than Y ^ ions. Thus, decreasing 
order of oxidation of anions X`, Y , Z ~ will be, 
ү>2>Х 


L=2.43L 


(c): 


Formal charge = V - (N + B/2) 

Where, V = Number of valence electrons 

N = Number of non-bonding valence electrons 

B = Number of electrons in covalent bonds with 
other atoms. 


1 
Formal charge on О atom (1) : 6 – 4- 2 х4-0 


Formal charge оп О atom (2): 6-6--х2=-1 


Formal charge on О atom (3): 6-6-- х2--1 


Nie NR 


18. 
21. 


22. 


23. 


24. 


25. 


26. 


27. 


Average formal charge on each oxygen atom 
_ =14+(-)4+0 _ 


5 - 0.67 
АП C — О bonds аге „= due to resonance. 
9 о or 
> 
"S бері EN 


“© d v % 


Central atom is sp? hybridised. 
(a) 19. (a) 20. (c) 
(b): According to M.O.T., electronic configuration 
of Fy: o1s), o* 1s”, 02s”, 6*2s”, с2р2, 
пар, = пор, M*2p, = пр, 


Bond order = = IN, - Nal = 2010-8 ed 


(c) : Rate of adsorption decreases with increase in 
temperature because adsorption is an exothermic 
process. 

(a): Due to higher electronegativity of O than 
N atom, O-H bond is more polar than N - H 
bond. Hence, O - H is more acidic in nature than 
N - Н bond. Now, NH; and ОН” һауе negative 
charge due to which they are more basic than МН; 
and H5O. Thus, the decreasing order strength is : 


NH} > OH > NH; > H,0. 


CL/FeCl, 
p-Chlorotoluene (X) 


(d): СН; ФУ ———————— аш 
(major product) 


Halogenation 
+ 


Cl 


Toluene 


CLh/hv 


(Side chain 
halogenation) 


CH; 


Trichloromethyl benzene (Y) 


o-Chlorotoluene (X) 
(minor product) 


(d): “20 volume” НО, means, 

1 mL Н;О; gives = 20 mL О; at NTP 

thus, 10 mL of 20 volume H,O; will give = 200 mL 
О» at NTP 


(c): M is gold (Au) and the reaction represents 

extraction of Au by MacArthur-Forrest cyanide 

process. 

4Au + 8CN + 20 + О ——»4[Au(CN),] + 40H- 

Red P/HI 

Uds Снос: Cleavage of ethers =н 
Red P/HI 
Reduction 


2С›Н% 
Ethane 


28. 


29. 


30. 
31. 


32. 


33. 


34. 
35. 


36. 
38. 


(c) : Given cell reaction is : 
Zn + Без“ ——» Zn” + Fe 
In the above reaction, Zn is being oxidised and Fe?* 
is being reduced, thus the cell can be represented as, 
Zn|Zn?*||Fe?*| Fe 
Eee = Е FRight – Брећ = Ере?! уре = Ер izn 
= (- 0.44) – (- 0.76) = 0.76 – 0.44 = 40.32 V 
(c) : The given reaction is nucleophilic substitution 
reaction and it proceeds with the formation of 
carbocation. 


(a) : Substituted alkene is more stable. 


(a) : Suppose the number of moles of gas present at 
27°C in flask of volume V at pressure P is n, then 
assuming ideal gas behaviour, 


PV = n,R x 300 (1) 
suppose n, = number of moles at 477°C, then 
PV = ЊЕ x 750 (2) 


From equations (1) and (2), we get 


(1 =- 0.4) x 100 = 60% 
(а): Лисн,соон = AmcH,cooNa + Лина = Ахас! 

= 91.0 + 425.9 – 126.4 = 390.5 $ cm? mol! 
(b): Concentration of D.O. below 6 ppm is not 
good for the growth of fish. Fishes die in water, 
bodies polluted by sewage due to decrease in D.O. 
concentration below 6 ppm. 


(b) 
(а) : CH, > CH CH, 


(1) 
Stabilised by weak 
+-effect of the 
two -СН; groups 
+ M 
cu, i - 
(ID) 
Stabilised by strong 
+R-effect of thc -OCH, group 


96 of air expelled out = 


+ 

CH->CH,> OCH, 
(ш) 

Destabilised by - I-effect of the 

ОСН; group 


CH, CH,— 


Thus, the stability of carbocations decreases in the 
order: II» I » Ш. 


(c) 87. (d) 
(a): Hydrolysis product (B) of ester gives violet 
colour with FeCl, thus B is a phenolic compound. 


OH OH 
COOCH: irg COOH 
(G^ O] 
(ii) H* 
Ethyl salicylate Salicylic acid 
(A) 
FeCl; 


Violet colouration 
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39. 


40. 


4 


= 


42. 


43. 


© 


(d): Total volume = V, + У; 
Let the total pressure be P and partial pressures will 
be pj and р» respectively in the resultant solution. 
Applying Boyle' law, 
Р\(У + У) =р У, 
P2(V1 + V3) = рУз 
By adding (i) and (ii), we get, 

D. P2V2__ Ру + ЛЛ 
УУ У+У, у + 

Ра =P2=P апау = У = У 

So, pj +р = Р 


(i) 
(i) 


Pi + Po = 


(b): 
HC Н;С - „а 
Сен, ce ен, A cu, 
I П Ш 
no chiral C* represents chiral carbon 
carbon 


Thus, II and Ш are chiral compounds. 


. (d): HyP,05:4+2x-10=0 = х=+3 


H4P0,:442x-1220 = х=за 
HyP,07:4+2x-14=0 = х=+5 
(c): C4HgO gives yellow ppt. on heating with 
О 


|| 
L/NaOH (iodoform test) thus, it has — ССН; group. 


i б 
--С-- group is formed due to hydrolysis of == 
group. а 
Thus, С; НСІ, is 

T 1 
CH; —C—CH, 2X9H » CH, C cu, 

| Асеїопе 

а 

ОНЕ 


2,2-Dichloropropane 
(c): № + Оза — 2NO(g ;Ki 
2NOy(g + Оң) rm 230); K2 
NO == 21%) + Ош; К 
_ [Мор __[NO,? 
10900" 2 [NOP [Oy] 


_ мо [0] _ [IN;1I0;1.. [NOPO] 
[NO] мор (мој 


d 
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47. 


48. 


49. 


50. 


кы 
күк, 


. (b): Fluorine shows only -1 and +1 oxidation states. 
45. 
Ь (с): Meg value of 1.73 В.М. corresponds to one 


(c) 


unpaired electron. 
Electronic configuration of Ti = [Ar] 3d? 45 
Electronic configuration of ТА" = [Ar] за! 
(d): CH=CH + Н, ——» CH, = СН; AH =? 
АН-АН(сн,-сн,) -АНқсн-сн) -АН/(н,) 
=y-x-0=(y-x)J mol! 
(d): АТр- Ту – Tp= 5.42 – 4.47 = 0.95°C 
22 

= oe 000 =0.373m 
136 44 
(Molar mass of phenylacetic acid — 136 g/mol) 
Ар 


Molality of solvent, m= 


0.95 
Kym 5.12 x 0.373 


It means phenylacetic acid undergoes dimerisation 
in benzene. 


(c) : Photon of wavelength = 150 pm = 150 x 107m 


= 0.497 ~0.5 


h 
Energy of photon (E) = ра 
734 х3х10! 
-12 


6.626 x 10 
150 x10 


= 0.1325 x 1074] 


= 13.25x 10779 
1 
K.E. of the ejected electron = D ту? 


1 
= хоп 1073! x (1.5 x 107)2 = 1.025 x 10716] 


Energy with which the electron is bound to the 
nucleus 
= (13.25 x 10716 – 1.025 x 10715) J = 12.225 x 10716] 


12.225 x10 6 


27.63 x 10° eV 
1.602 x10 77? 


[.` 1.602 x 10°? J = 1 eV] 


(4): For 274 order reaction, 


1] 1 1 1 1 
К-- - ог =kt+ 

s a [A] [Alo 
Hence, plot of 1/[A] vs t is linear with slope = К 
and intercept = [А]. Therefore, (а), (b), (с) 
are correct. Units of К for 274 order reaction 
= Г тог! 571, 


%% 


1. 


Choose the correct match from the following. 


(a) Emulsion-smoke (b) Gel-butter 

(c) Aerosol-hair cream (4) Sol-whipped cream 
Given table shows that the bond dissociation 
energies (Ед) for single covalent bonds of carbon 
(C) atoms with elements A, B, C and D. Which of 
these elements has the smallest atoms? 


Bond Ег» (KJ mol!) 
C-A 240 
C-B 328 
C-C 276 
C-D 485 
(a) A (b) B (с) С (d) D 


Consider the following reactions of two metals 
Aand B: 

ACI, + ВСІ, —» ACI, + ВУ 

(Excess) 

BO Heaty p + 1/20, 

An ore of B is 


(a) cinnabar (b) azurite 


(c) galena (d) siderite. 
Which of the following is s-butylphenylvinyl 
methane? 
Me 
Phy Me 
M 
(a) PhS ДР 
Ме 
Ph 
M 
(c) Me е (qj SP 
Me Ph Me 


10. 


In which of the following pairs, both the hydrides 
are not of the same type? 

(а) ТаНу ТІН; (b) CH4, H5S 

(c) NaH, Сан, (d) Ван,, SiHy 


Which of the following molecules has two types of 
FXF angles (X = S, Xe, C)? 
(a) SF, (b) XeF, (с) SFe (4) СЕ, 


Ammonia under a pressure of 15 atm at 27 ?C is 
heated to 347 °C in a closed vessel in the presence 
ofa catalyst. Under the conditions, NH; is partially 
decomposed according to the equation, 

2NH; == N, + 3H; 

The vessel is such that the volume remains constant 
whereas pressure increases to 50 atm. What is the 
percentage of NH; actually decomposed? 

(a) 65% (b) 61.3% 

(c) 62.5% (d) 64% 

Which of the following is a correct set of reactants 


for the preparation of 1-methoxy-4-nitrobenzene? 


Br ONa 


(P) -CHjONa (Q) + CH3Br 


NO, NO, 


(b) Q 
(d) None of these 


(a) P 

(c) Both P and О 
The value of maximum percentage of available 
chlorine of bleaching powder (CaOCL;:H5O) is 

(a) 35 (b) 40 (c) 45 (d) 49 

For the given hypothetical reaction mechanism, 


A I B II c DX. E 


the data is given as : 
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11. 


12. 


14. 


15. 


16. 


Ф 


Species formed Rate of its formation 


B 0.002 mol/h per mole of A 
С 0.030 mol/h per mole of B 
D 0.011 mol/h per mole of C 
E 0.120 mol/h per mole of D 
The rate determining step for the reaction is 
(a) step I (b) step II 


(c) step III (d) step IV. 


Based on lattice energy and other facts, which one 
of the following alkali metal chlorides is expected to 
have highest melting point? 

(a) LiCl (b) NaCl (с) KCl (4) RbCl 


A solution containing one mole per litre of each 
Cu(NO4), AgNO3, Hg;(NO34) and Ме(ХО;)» 
is being electrolysed by using inert electrodes. 
The values of standard electrode potentials in 
volts (reduction potentials) аге Ag*/Ag = +0.80, 
Hg?'/2Hg = +079, Си (Са = +034, Mg”*/Mg = - 237. 
The sequence of deposition of metals on the cathode 
is 

(a) Ag, Hg, Cu, Mg 
(c) Ag, Hg, Cu 


(b) Mg, Cu, Hg, Ag 
(d) Cu, Hg, Ag 


. In a reaction vessel, 100 g H, and 100 g Cl, are 


mixed and suitable conditions are provided for the 
following reaction, 

Н) + С) Ву 2HCl 

Quantum yield of this reaction, ф is 10°. 

The limiting reagent in this reaction is 

(a) Н; (b) Cb 

(c) both (a) and (b) (d) cannot be predicted. 


8 g of a radioactive substance is reduced to 0.5 g 
after 1 hour. The 5 of the radioactive substance is 
(a) 15 min (b) 30 min 
(c) 45 min (d) 10 min 


An alkane with molecular formula, C;H,, reacts 
with chlorine in the presence of light and heat to 
give two constitutionally isomeric monochlorides 
of molecular formula, C;H,;4Cl. What will be the 
starting alkane? 

(a) n-Hexane (b) 2,2-Dimethylbutane 
(c) 2,3-Dimethylbutane (d) 3-Methylpentane 


Which ofthe following reactions is correctly related 
to extraction of Pb from galena? 


Froth floatation 


Roasti 
(a) Galena ——— — ——» Ore Deeg 


with air 
Heating with PbS 
—————— 


Roasted ore Pb 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


Magnetic Roasting 
=> 
(b) Galena е Оге EE Roasted ore 
Reduction 
Pb 
by carbon 
Leachi 
(c) Galena 28108 у Ore —22_-» Pb 
by NaCN 
i Electrolyti 
(d) Galena Froth floatation Ore ес! тоу іс Pb 
reduction 


What will be the product in the following reaction? 


CH, 
СҮ NBS 


Br 


CH; 
(a) 

CH,Br 
„С 


In chromite ore, the oxidation number of iron and 
chromium are respectively 

(a) +3, 42 (b) +3, +6 

(c) +2, +6 (d) +2, +3 


For an octahedral complex, which of the following 
d-electron configurations will give maximum CFSE? 
(a) High spin Ф (b) Low spin d? 

(c) Low spin а (d) High spin “ 

0.395 g of an organic compound by Carius method 
for the estimation of S gave 0.582 g of BaSO,. What 
is the percentage of S in the compound? 

(a) 20.2396 (b) 35.6296 

(c) 12.2496 (d) 40.6596 


Correct decreasing order of reactivity in Williamson 
ether synthesis of the following is 

L | Ме)ССН;Вг П. CH4CH;CHBr 

Ш. СН,--СНСН;СІ IV. CH;CH,CH,Cl 

(a) HI» II2 IV» I (b) I» II» IV » III 

(c) П>Ш>1У>1 (d) I» III» II» IV 


Air contains 2096 oxygen by volume. What will the 
theoretical volume of air which will be required 
for burning completely 500 m? of acetylene gas? 
(All volumes are measured under the same 
conditions of temperature and pressure.) 

(a) 1250 m? (b) 6250 m? 

(c) 1550 m? (d) 5250 m? 


Oxidation of acetaldehyde with selenium dioxide 
gives 


24. 


25. 


26. 


27. 


28. 


29. 


(b) methanoic acid 
(d) oxalic acid. 


(a) ethanoic acid 
(c) glyoxal 

How long would it take a radiowave of frequency, 
6 x 10° 57! to travel from Mars to the Earth, a 
distance of 8 x 107 km? 

(a) 2 min 66s (b) 4 min 26s 

(c) 3 min 225 (d) 5 min 446 


Proteins are found to have two different types of 
secondary structures viz. o-helix and p-pleated 
sheet structure. о-Ненх strucutre of protein is 
made up of 

(a) peptide bonds 

(b) van der Waals forces 

(c) hydrogen bonds 

(d) dipole-dipole interactions. 


Select correct systematic diagram which is related 
to second I.E. of Mg, Al, Si. 


(a) Мв () „и Meg 
У > ў SS 
р % Ӯ б. 
(7 d ~ 
9 ~ 
Si Increase Al Сі Decrease Al 
(4 Mee (d „Мв 
5 , E à 
& d Ej NA 
E fay 
Si << Decrease Al Si « increase Al 


Anaqueous solution of glucose is made by dissolving 
10 g of glucose (С6Н|:О6) in 90 g of water at 303 К. 
If the vapour pressure of pure water at 303 K is 
32.8 mm Hg, what would be the vapour pressure 
(in mm Hg) of the solution? 

(а) 328 (b) 355 (с) 31.8 


Which of the following statements is not correct? 

(a) Some disinfectants can be used as antiseptic at 
low concentration. 

(b) Sulphadiazine is a synthetic antibacterial. 

(c) Pheromones provide chemical means 
establishing communication. 

(d) Norethindrone is a pheromone. 


(d) 32.44 


of 


Which of the following is in accordance to inert pair 
effect? 

(i) SnCl, acts as a reducing agent. 

(ii) SnCl, acts as an oxidising agent. 

(iii) SnO; is amphoteric. 

(iv) PbO; is an oxidant. 

(v) CCl is unstable but РЬСІ, is stable. 


30. 


31. 


32. 


33. 


34. 


(a) (4), Gv), (v) 

(b) (iv), (у) 

(c) (i), (ii), (iii), (iv) and (v) 

(d) (i), (ii) and (iii) 

A mineral of titanium (perovskite) is found to 
contain calcium ions at the corners, oxygen atoms 
at the face centres and titanium atoms at the centre 
of the cube. The oxidation state of titanium in the 
mineral will be 

(a) +1 (b) +3 (c) 44 (d) 42 


Compound A(C;HgO) is insoluble in NaHCO; 
solution but dissolves in sodium hydroxide and 
gives a characteristic colour with aqueous ferric 
chloride solution. When treated with bromine, 
A forms compound B with molecular formula, 
C;HsOBr;. Give the structural formula of A. 


CH,OH OH 
(a) (b) 
CH; 
OH OH 
(© (4) =н; 
CH, 
Highest oxidation state of manganese in fluoride is 


+4 (MnF,) but highest oxidation state in oxides is 

+7 (Mn5O;) because 

(a) fluorine is more electronegative than oxygen 

(b) fluorine does not possess d-orbitals 

(c) fluorine stabilises lower oxidation state 

(d) in covalent compounds fluorine can form single 
bond only while oxygen forms double bond. 


Which of the following chemicals are used to 
manufacture methyl isocyanate that caused "Bhopal 
Gas Tragedy"? 
(i) Methylamine 
(iii) Phosphine 


(ii) Phosgene 

(iv) Dimethylamine 
(a) (i) and (ii) (b) (iii) and (iv) 
(c) (i) and (iii) (d) (ii) and (iv) 


In the solvolysis of 3-methyl-3-bromohexane, 

which of the following statements is wrong? 

(a) It involves carbocation intermediate. 

(b) The intermediate involves sp^-carbon. 

(c) The rate of reaction depends upon 3-methyl-3- 
bromohexane concentration. 

(d) It involves inversion of configuration. 
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Ф 


35. 


36. 


37. 


38. 


39. 


40. 


41 


Ф 


If two molecules each of A and В have mass 100 kg 
and 64 kg respectively and rate of diffusion of A is 
12 x 1073, then the value rate of diffusion of B is 
(a) 15 x 1073 (b) 64 x 10? 

(с) 5x 10? (d) 46 x 10? 


What will be the correct order for the wavelengths 
of absorption in the visible region for the following 
[Ni(NO;)gI"^, [NI(NH3)S]*, (м(Н,0)77% 

I II Ш 
(а) I» IL» III (b) III» II» I 
(c) II» I5 III (d) III» I» II 


Which of the following reactions does not give 
N-ethyl cyclopentyl amine as a major product? 


(a) ©- мн, + CH,CHO —2"*, 
(b) CH,CHNH, 2%, 
о 


(i) LiAIH, Et,0 
(ii) HO 


The entropy change involved in the isothermal 
reversible expansion of 2 moles of an ideal gas from 
a volume of 10 dm? to a volume of 100 dm? at 27 °C 
is 

(а) 35.8] тог! К^! (b) 323] тог! K^! 

(с) 42.3] тог! K^"! (d) 38.3 J тог! K^! 


Which of the following is not true for low density 
polythene? 

(a) Tough 

(b) Hard 

(c) Poor conductor of electricity 

(d) Highly branched structure 


The Nobel prize in Chemistry in 2005 was awarded 

for the work 

(a) concerning the reduction of hazardous wastes 
in creating new chemicals 

(b) concerning the formation and decomposition of 
ozone 

(c) concerning the recycling of CFCs 

(d) concerning the climate change. 


. Critical temperature values of H,O, NH3, CO; 


and О; аге 647 К, 405.6 К, 304.10 К and 1542 K 
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42. 


43. 


45. 


46. 


47. 


respectively. If the cooling starts from 500 K to their 
critical temperature, the gas that liquefies first is 
(a) НО (b) NH, (с) CO, (90 


Which of the following reactions of glucose can be 

explained by its cyclic structure? 

(a) Glucose forms pentaacetate. 

(b) Glucose reacts with hydroxyl amine to form an 
oxime. 

(c) Pentaacetate of glucose does not react with 
hydroxyl amine. 

(d) Glucose is oxidised by nitric acid to gluconic 
acid. 


Which of the following lanthanides shows II and III 
common oxidation states? 


(a) La (b) Nd (c) Ce (d) Eu 


. Ej, E; and Е; are the emf values of the following 


three galvanic cells respectively : 
G) ZngJZn?* (0.1 M) || Са (1 M) | Cu 
(ii) Zngj|Zn?* (1 M) || Cu?*(1 M) | Cu 
(iii) Zng]Zn?* (1 M) || Cu?*(0.1 M) | Cu 
Which of the following is correct? 
(а) E, > E; > E3 (b) E > Е) >E; 
(c) E; > E; > E; (d) Ej» E, > E, 
Polyethylene glycol is used in the preparation of 
which type of detergents? 
(a) Cationic detergents (b) Anionic detergents 
(c) Non-ionic detergents(d) Soaps 
K,/K, for the reaction, 

1 Р 
COw + 2 Оо = СО; will be 


(a) 1 (b) RT 

(c) V ART (d) (т)! 

Тһе best explanation for the solubility of MnS in 

dil. HCl is that 

(a) solubility product of MnCl, is less than that of 
MnS 

(b) concentration of. Mn” islowered by the formation 
of complex ions with chloride ions 

(c) concentration of sulphide ions is lowered by 
oxidation to free sulphur 

(d) concentration of sulphide ions is lowered by 
formation of the weak acid H,S. 


. A 0.02 M solution of pyridinium hydrochloride has 


pH - 3.44. The value of the ionisation constant of 
pyridine, is 


49. 


50. 


(b) 1,5 х 107 
(d) L5x 1079 


(а) 1.5 x 10° 
(c) 1.5 x 10? 


In the ба. reaction, 


conc. cone NGS. 


© Десе” conc. H5SO, x, 


The structure of major product ‘X will be 


Given the following thermochemical equations : 
() S(ehombic) + Оз —> 50: 

AH = - 297.5 kJ mol! 
(i) S(monoclinic) %0;--- 5О а» 

АН = - 300. ы к) mol! 
What is the value of AH (in kJ тог!) for the 
transformation of one gram atom of rhombic 
sulphur into monoclinic sulphur? 


(a) 2.5 (b) 3.9 (с) -25 (4) -3.9 


SOLUTIONS 
1 


(b) 
(d): Bond dissociation energy decreases with 
increase in size of atoms forming the bonds. So, 
element D has smallest atoms. 
(a): SnCl, + HgCl, ——» SnCl, + Hg 

(Excess) (B) 

HgO ——= Hg + 1/20; 
Cinnabar (HgS) is an ore of Hg. 
(с) 
(d): LaH3, ТІН; : Metallic or interstitial hydrides 
CH, H3S : Covalent or molecular hydrides 


NaH, Сан, : Ionic hydrides 
BaH; : Ionic hydride 
SiH, : Covalent or molecular hydride. 


In 5Е,, FSF bond angles аге 173° and 102°. 
(b): 2NH; == М; + 3H; 
Initial moles a 0 0 
Moles at equilibrium (а - 2x) * 3x 

Initial pressure of ‘a’ mole of NH; = 15 atm at 27° C 
The pressure of ‘a’ mole of NH; = p atm at 347 °C 


aa А 
300 620 
p=3latm 


At constant volume and at a given temperature 
347°C, mole ос pressure 


ax 31 (before equilibrium) 
а + 2x ec 50 (after equilibrium) 
а+2х _ 50 
а 31 
19 
~ х= а 
62 


96 of NH; decomposed = = х 100 
а 


_ 2x19a 

ЕСІТ 
(с): Aromatic halides cannot be used in Williamson 
ether synthesis. However, if strong electron 
withdrawing group at ortho and para-positions are 
present then synthesis may take place, e.g., 


x 100 = 61.29% 


Br OCH, 
Q +CH,ONa —> © 
МО, 
O^Na* OCH, 
Q + CH;—Br ——> © 
NO, 
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9. (d): CaOCl H,O —» Cl, 
145g 71g 


96 of available chlorine = Z x 100 = 49 


10. (a): As step I is the slowest, hence, it is the rate 
determining step. 


11. (b): On the basis of lattice energy, the melting point 
of alkali metal chlorides is expected to decrease 
down the alkali metals group as lattice energy 
decreases with the increase of the atomic number. 
However, LiCl has covalent character due to very 
small size of Li* ion. Hence, melting point of NaCl 
is highest amongst the given alkali metal chlorides. 


12. (c): A cation having highest reduction potential 
will be reduced first and so on. However, Mg”* 
in aqueous solution will not be reduced as 


Ее 
Mg**/Mg ној нон“ 


o 
. Thus, water would 


be reduced instead of Mg?*. 
13. (b): Hog + Cb — 2HCl( 


100 
Moles of H5 = rn 50 


Moles оЁС = E = 1.04 


As Н, and Cl, reacts in 1 : 1 mole ratio, hence Cl, 
is a limiting agent as it is present in lesser amount. 


14. (a): No =8 g, №, = 0.5 g and t= 1 hr = 60 min 


_ 250550 [б No 20693 
f= ^ 0693 N, ar 
2.303xt 
бык Ш. 
0.693 0.5 
goj 209p зе 1.204 
0.693 
= 1571499 = 15 min 
15. (c): бй 
3 
d | 
CH; CH CH CH, —» CH,CH CH— CH, 
CH, CH; CH,Cl 
(2,3-Dimethylbutane) cl 


| 
+ CH;-CH—C— CH, 


CH; CH; 
16. (a): PbS _Erothitlogtation.. Concentrated PbS 
(Galena) (Galena) 
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PbS + 20; —— PbO + SO; 


2PbO + PbS —4—» 3Pb + 50,7 


17. (с): Mechanism of allylic bromination is 


CH, у CH,Br 
22, > 
-Br 
I 


Since endocyclic (within ring) double bond (as in 
radical, II) is more stable than exocylic (outside 
ring) double bond (as in radical I), therefore, 
initially formed less stable free radical (I) gets 
converted into the more stable free radical (II) 
which then reacts with Br; to give the product. 


18. (d): Chromite ore is FeCr;O;. 


Oxidation state of Fe in FeCr;O, is 42. 
Let oxidation state of Cr be x in FeCr;O,. 
24+2x+4(-2)=0 

2x=6 => x=3 


19. (b): (a) High spin 49; 6, е2 


CFSE = (40.6 x 2 - 04 x 4), = - 04 A, 
(b) Low spin d? ; Be 

CFSE = (40.6 x 0 - 0.4 x 5)A, =- 2.0 A, 
(c) Low spin 44; f 

CFSE = (40.6 x 0 - 0.4 x 4JA, =- 1.6 A, 
(d) High spin 4; б, e: 

CFSE = (40.6 x 2 0.4 x 5)A, = - 0.8 A, 
Magnitude of CFSE is maximum for low spin 47 
complex. 


20. (a): 233 g of BaSO, contains = 32 g of S 


0.582 g of BaSO, will contain — = x 0.582 
= 0.0799 g of S 
_ 0.0799 


x 100 = 20.23% 


21. (с): C—Br bond is weaker than С—СІ bond, 


therefore, alkyl bromide (II) reacts faster than alkyl 
chlorides (Ш) and (IV). Since СН›==СН— is electron 
withdrawing while CH;CH,— is electron donating, 
therefore, —CH, in Ш has more уе charge than in 
IV. 


22. 


23. 
24. 


25. 
26. 


27. 


5+ 
CH,= CH —* CH,— Cl 
Ш 


+55 
СН; CH;2— CH,—Cl 
IV 

In other words, nucleophilic attack occurs faster 
on III than on IV. Further, since Williamson 
synthesis occurs by 542 mechanism, therefore, due 
to steric hindrance, neopentyl bromide (I) is the least 
reactive. Thus, the decreasing order of reactivity is : 
II» III» IV» I 


(b): 2C;H; + 50, —— 4CO, + 2H;O 


CH, о, со, H,O 


1 x 500 m? 
500 m? 


2x 500 m? 
1000 m? 


5/2 500m? 
1250 m? 


500 m? 
500 m? 


Thus, 1250 m? oxygen is required for burning 
500 m? of acetylene. But the percentage of oxygen 
in air is 2096 only. 

M 100 3 
г. Volume of air required = 1250 x [o 6250 m 
(с) 
(b): All radiations in vacuum travel with the same 
speed, i.e., 3x 10 m s^! 


Distance to be travelled from Mars to the Earth 
= 8x 107 km =8 x 107 x 105 m (1 km = 10? m) 


8x107 x10? 


Time taken = = 2.66 x 10: s 
3x10 
=4 min 26s 
(c) 
(с): Mg* Al* Si* 
3s! 352 3p! 


Order of second І.Е. is АГ > Si* > Ма“ 
(d): According to Raoult’s law, vapour pressure of 
the solution contanining non-volatile solute : 

р= рі хд 
where, p = vapour pressure of pure water and хд is 
the mole fraction of water. 

pa = = 32.8 mm Hg 


Moles of water = = =5 


Moles of glucose = cue 0.0556 
180 


28. 


29. 


30. 


31. 


32. 
33. 


34. 


35. 


5.0 
Mole fraction of water, x, = —  — — = 0.989 
5.0-- 0.0556 
Vapour pressure of solution = 32.8 x 0.989 
= 32.44 mm Hg 


(d): Norethindrone is not a pheromone. It is a 
progestin hormone. It is used for treating certain 
menstrual and uterine problems. 


(b): Inert pair effect explains the stability of +2 
oxidation state in lower elements of carbon family. 


(c) : No. of Ca atoms per unit cell 
= 8 (corners) x 4 =] 


О atoms per unit cell = 6 (face centres) x — =3 


кюре 


Тї atoms per unit cell = 1 

-. Formula of mineral = CaTiO; 

Suppose oxidation state of Ti is x, 
+2+х+3(- 2) =0 or x=+4 

(b): Compound A gives characteristic colour with 

FeCl; solution, so it has a phenolic group . A forms 

tribromoproduct, thus it is meta-cresol. 


OH OH 
N ж p, Вг Вг 
CH; CH; 
Br 
m-cresol (A) (С;Н<ОВі;) 


(В) 


(4) 

(а): CH4NH; + СОС 22995 СН,-Х--С-О 
Methyl amine Phosgene Methyl isocyanate 

(d): Sy2 mechanism involves retention of 


configuration. 

100 
:maí-2|—|k lecul 
(a): тд (5 ) g/molecule 
mp = (4) kg/molecule 


Rate of diffusion, гд = 12 x 10? and rg =? 
According to Graham's law of diffusion, 


ТА Lu, ME 
m Vda УМА 

Mgand М are molar masses of Band A respectively. 
ТА 


Ty _ [ов xNa) 
m (ma x Na) 
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=> 


175) 


36. 


37. 
38. 


39. 
40. 


4 


= 


42. 


43. 


44. 


Ф 


та [(64/2) _ [4 _8 ов 
Tp (100/2) Y100 10 ` 


-3 
МИ ове gessi? 
Tg 
(b): Ihe order of ligand strength in the 
spectrochemical series is 
H50 « NH; « NO; 


Energy absorbed will be in the order : 
[Ni(H5Og)* < [NI(NH3)g]"* < [Ni(NOS)g]^- 
Since А œ 1/E (Е = hc/A), the wavelengths of light 
absorbed will be in the order : 
Ni(H5O)g]* > [Ni(NH3)g^* > [Ni(NO3)6]“ 
(с) 
(d): For isothermal reversible expansion of an ideal 
gas, 
AS =nR іе =2 x 8.314 x 2.303 lotes 

V 10 

= 38.3 J mol! К^! 

(b) 
(a): Nobel prize in Chemistry in 2005 was awarded 
to Yves Chauvin, Robert H. Grubbs and Richard 
R. Schrock for the development of the metathesis 
method in organic chemistry which represents a 
great step forward for green chemistry, reducing 
potentially hazardous wastes through smarter 
production. 


. (b): Since the cooling starts from 500 K, so water 


is not under consideration. As it is much easier 
to achieve 405.6 К from 500 К so, МН; will get 
liquefied first. 

(с): Due to absence of free —OH group at C}, cyclic 
structure of glucose pentaacetate cannot revert to 
open chain aldehyde form and hence, cannot form 


Zn?* 
s Cu?* 
0.1 


log— 
981 


an oxime. 
(d) 


о 0.0591 
(b): Есу = Ecen a 


0.0591 


E = Ес – 


с 


_ го 0.0591 
= Бесе + 
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45. 
46. 
47. 


48. 


49. 


50. 


5 0.0591, 1 " 
E, = Есі Б 2 вт = “cell 
5 0.0591 1 a 0.0591 
E; = Еш 2 log 01 = Eee 2 
Е > E, > Е; 
(с) 


(с): Кук, = (RT)^"s = (RT) 1? 

(d): It is a characteristic property of group IV 

radicals, concentration of sulphide ions is lowered 

by formation of the weak acid, HS. 

(с): Сана + HO E СН НОН + HCl 
(Solution is acidic due to hydrolysis) 

As this is a salt of strong acid and weak base, hence, 


pH =7 - 5 (K, + log C) 
34427- рК, 1050.02 
2 2 


pK, = 8.82 = - log K, 

log K, - 8.82 = 9.18 

Kp = antilog 9.18 = 1.5 x 10° 

(b): Sm group due to +R (or +M) effect is always 
H 


0- and p-directing in nature while "= is a 


meta-director. =N= group has precedence over 
H 


B. =O group. 


(a): Given: 
S(thombic) + Оо) —> 50: 
AH = - 297.5 kJ mol ...(i) 
S(monoclinic) T О; — 50005 
AH = – 300.0 kJ mol!” ...(ii) 
On substracting equation (ii) from equation (i), we 
get 
S(chombic) —=® Stmonodlinic)> 
AH = - 297.5 - (- 300.0) = 2.5 kJ mol"! 
AH=+2.5kJ mol! 
Thus, for the transformation of one gram atom 
of rhombic sulphur into monoclinic sulphur, 
2.5 kJ mol”! of heat is absorbed. 
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О1. Can the stains of mustard oil be removed using 
potassium permanganate or any other oxidising 
agent? 

Ans. Mustard contains turmeric which gives it a 
beautiful colour, and also acts like a dye. Because 
of this, it can be very difficult to remove the 
stain. Some chemicals, like alcohol, hydrogen 
peroxide, vinegar and perchloroethylene can 
be used for removing stains at home. There are 
several oxidative discharge agents used in the 
textile industry like sodium hypochlorite, sodium 
chlorite and potassium permanganate, etc. which 
are not recommended at all for use at home. 
Potassium permanganate is a strong oxidising 
agent when dissolved in water. 


2KMnO, + H;O —> 2KOH + 2Мпо; + 3[0] 


The manganese oxide (МпО;) left behind by 
potassium permanganate reactions is deep brown 
in colour and this reagent is used industrially to 
discharge indigo-dyed denims, but it is extremely 
and азо becomes 


poisonous dangerously 


explosive if its solution is left to dry up. 

Apart from these, ammonia (NH3) is also not used 
for removing the stains from clothes. It reacts with 
turmeric (the ingredient in mustard) that makes 
it yellow and hence, making the stain permanent. 


Q2. Saccharin (550 times sweeter than sugar) is 
a well known sweetening agent and a sugar 
substitute in foods and beverages. On the other 
hand, chloramine-T is an antiseptic and a mild 
disinfectant used in hospitals, laboratories 


where control of pathogens is required. How can 
these two compounds be obtained from a single 
organic compound? 


Ans.Saccharin and chloramine-T, both of these 
compounds can be prepared from methyl 
cyclohexane as follows : 

Catalytic dehydrogenation of methyl cyclohexane 
gives toluene which оп treatment with 
chlorosulphonic acid yields a mixture of ortho and 
para-toluenesulphonyl chloride. 


CH CH 


3 3 
Catalytic CISO,H 
dehydrogenation 370K 
Methyl Toluene 
cyclohexane 
сн, CH; 
50,01 
+ 
o-isomer 
SO,Cl (major) 
p-isomer 
(minor) 


Ortho-isomer reacts with ammonia and potassium 
permanganate to give saccharin. 


CH 


3 
@ АШ 


o-isomer 


CH 


3 
cr 


o-Toluene 
sulphonamide 


[O]| KMnO, 


NH, 


COOH 
GC SO,NH, 
NH 
7 
50; 
o-Sulphobenzimide 
(Saccharin) 
Para-isomer reacts with ammonia and NaOCI/ 
NaOH to = chloramine-T. 


CH; 
NH. хаосу, + 
тон? ОН Ма + H,O 
50,81 SO,NH, 50,М-<І 
болек N-chloro-p-toluene 


-sulphonamide sodium salt 
(Chloramine-T) 


eo 
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